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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 


New York, N. 
unable to 


Keep on pumping 

Congratulations on another landmark 
heat-pump article ["Heat-Pump Water 
Heaters," PS, May]. Evan Powell's report, 
like Robert Gannon's Feb. '78 article on 
ground-water heat pumps, presents the 
facts in a very understandable way. One 
fact not generally realized is that most 
families with active children pay more to 
heat their water than they pay for house 
heat. 

In 1976 my family installed a water- 
source heat pump that supplies all space 
heat, domestic hot water, and cooling. 
Waste heat rejected in one operation is 
used in another. Energy use is significant- 
ly reduced from that required by separate 
systems. With the exception of one day in 
1978 when a well problem occurred, this 
unit has provided all of our needs without 
a single Btu of backup. 

The water-source or ground-coupled 
heat pump is the biggest card in the en- 
ergy-conservation deck. Тһе Poputar 5сі- 
ENCE articles about them are by far the 
best the media has produced. We are 
looking forward to another article on the 
integrated system. 

J. Kendall Marsh, Pres. 
Energy Specific Devices, Inc. 
Granger, Ind. 


Don't do it! 


In answer to a question about wind gen- 
eration, Jan Kreider advised the question- 
er to connect the device to the main pow- 
er bus in the utility junction box ["Alter- 
nate Energy Answers," PS, May]. This is 
an extremely dangerous practice. A utility 
lineman working on storm-damaged lines 
could be injured or killed by feedback 
from a wind generator connected this 
way. A disconnect switch must be in- 
stalled between the utility system and the 
generator in order to prevent the flow of 
electricity back into the utility grid during 
outages. 

Dan Moline, Faribault, Minn. 


Yes, we goofed. Our reconsidered advice 


is to leave the inter-tie between a wind 
generator and the power grid to a fully 
qualified electrician. 


Eating out in style 


A while back | was going through some of 
my old magazines and found a plan for a 
very clever picnic table in the October 
1973 issue of Popular Science. Though | 
liked the general design of the table, | 
wanted something more weatherproof 
for the table top and seats—which you 
showed in plywood. 


| developed a fiberglass mold for the 
top, using the same shape as the plan 
showed. But | used an old tractor seat to 
make a mold for fiberglass seats. These 
make very comfortable seating. As the ta- 
ble was designed to seat four extra peo- 
ple at the corners, | needed four extra 
seats. | found four old nail kegs and at- 
tached a fiberglass tractor seat to each 
one. The photo shows the finished 
project. The deck, by the way, is also tak- 

en from an issue of PS. 
Arlo Felix, Ogden, Utah 


Aeronautic quackery? 


Does anyone there on the staff know why 
Burt Rutan calls his innovative aircraft 
“canards” ["Fantastic Flyers," PS, May]? 
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PS readers talk back 


[Continued] 


In conversational American English it 
means to cheat or employ deceptive chi- 
canery in dealings. 

George R. Bullard, Homestead, Fla. 


And in French, of course, it’s a duck. But, 
as every aeronautical engineer knows, it’s 
also an aircraft whose horizontal trim and 
control surfaces are located forward of 
the main wing. 


Breathe easy 


Howard Hanson needn't be concerned 
about Earth's oxygen supply being used 


up by the burning of fossil fuels [Readers 
Talk Back," PS, May]. It’s a common mis- 
conception that Earth's atmospheric oxy- 
gen was created by photosynthesis in 
green plants. While plants do produce ox- 
ygen during their lives, they use up a 
roughly equal amount of oxygen during 
the decay process. Thus, the net oxygen 
production over their entire life-and-decay 
Cycle is very small. Earth's atmospheric 
oxygen is produced in the upper atmo- 
sphere by the interaction between water 
vapor and high-energy rays from the sun. 
This source of atmospheric oxygen is not 
affected by the burning of fossil fuels. 
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Yes, there are many serious environ- 
mental problems that we should be con- 
cerned about, but using up our oxygen 
supply by burning fossil fuels is not one 
of them. 

Barry E. Morgan, P.E., Chardon, Ohio 


Faith, legend, and science 


So researchers at the University of North 
Carolina say they have new evidence 
about the effect of alcohol ingestion on 
fetal development [Science Newsfront," 
PS, March]. When ! studied German in 
college, we read that people in the wine- 
growing areas of Germany have a name 
for children born eight to nine months af- 
ter the grape-harvest festival: Rauschkin- 
der. Kinder, of course, means children. 
Rausch signifies intoxication. Medical sci- 
ence catches up with folk knowledge. 
Arne R. Lindgren, Culver City, Calif. 


Whatever wisdom the medical profession 
Obtains about pregnancy and alcohol, it 
has already all been said—in the Bible. 
God, through an angel, told the mother- 
to-be of Samson not to drink wine and 
strong drink during her pregnancy (Judg- 
es 13: 4, 5, 14). No explanation was given 
as to what would happen if she did, but 
the inference is strong that it would ad- 
versely affect her pregnancy. 

Dee J. Butler, St. George, Utah 


Four-on-one crankshaft 


Teledyne's aircraft diesel [PS, April] may 
indeed be the most exciting development 
in airborne propulsion since Junkers built 
its two-stroke diesel engines for long-dis- , 
tance seaplanes. You're to be congratu- 
lated for reporting it. But the illustration 
on page 104 might be more exciting than 
we bargained for. The four opposing pis- 
ton rods are locked against each other on 
the crankshaft. How do rotary or star-type 
aircraft engines solve that problem, any- 
way? 

A. R. Wesserle, Milwaukee, Wis. 


E. F. Lindsley replies: “Тһе illustration is 
correct. Conventional radial four-stroke 
engines use a master rod that bears on 
and encircles the crankpin. The connect- 
ing rods for the other cylinders have indi- 
vidual lower-end bearings that fit the 
master-rod flanges. Since Teledyne's en- 
gine is two-stroke, the forces on the pis- 
ton are always downward and only the 
top half of the bearing is needed. These 
are called slipper bearings, and each, as 
shown, shares one-quarter of the crank- 
pin." 


Corrections: The correct spelling and lo- 
cation of the company that co-developed 
the MINAC 3 "Remote Weld Watcher” 
[PS, April] is Schonberg Radiation Corp. 
of Mountain View, Calif. 

Through an error in transcription, our 
May article "Kodak's Revolutionary Disc 
Camera" gave credit to Japan's Mitsubi- 
shi Corp. for development of the camera's 
long-lived lithium battery. We should 
have credited Matsushita, maker of Pana- 
sonic products. ud 


Electronic Bomb Shelter 


No bomb shelter should be without one. Nor should your bedroom, 
your car, or your next party. 


There's an explosion. It’s а virtual 
kaleidoscope of sound. But, the flash of 
light that follows isn't from a nuclear 
blast, it's from the large LED meters. 

And, the explosive sound is coming 
from the powerful woofers and tweeters 
in the detachable speaker systems that 
come with this all new home and por- 
table stereo music center. 

FOR YOUR BOMB SHELTER 

If you haven't had time to dig your 
bomb shelter yet, don't despair. This 
stereo system is ideal for your bedroom, 
kitchen, office or the great outdoors. 

It goes where you go. Just supply it 
with AC, D batteries, or even 12 volt 
DC from your car or your bomb shelter 
electric generator and you'll have great 
sounding music wherever you are. 

There's a large handle that lets you 
easily carry this portable from room to 
room, or outdoors. But, the handle dis- 
appears so that this portable looks as 
good as it sounds when you're using it 
as a home stereo system. 

In fact, we even have an optional turn- 
table with a magnetic cartridge so that 
you can enjoy your favorite records and 
make this a complete micro-stereo. 

NOT A BOOM BOX 

If you remember the original 2 trans- 
istor pocket radios that came out in the 
60s, you know that today's mammoth 
"boom boxes' have come a long way. 

But most 'boom boxes' are really just 
large expanded pocket radios. That was 
true until last year when JVC intro- 
duced a real component stereo system 
that was portable. It even had a handle. 
And, now Juliette is hot on their heels. 

It's really like a component receiver 
with a built-in cassette deck and add on 
speakers. You'll pull in all your favorite 
stereo FM stations plus AM sharp and 
clear with the sensitive radio tuners. 

The cassette deck has individual right 
and left recording level controls. Your 
loud and soft notes won't sound the 


same, like they do with the automatic 
level control in most portables. 

To set your levels, you'll be using large 
LED VU meters. And, you'll electron- 
ically match the machine to the tape 
with separate buttons for high and low 
bias and high and low equalization. 

And, speaking of buttons and controls, 
this micro-stereo is loaded. There is a 
large detented master volume control 
plus separate bass, treble and balance. 

There are buttons for FM, AM, aux, 
and magnetic phono inputs. A source or 
tape button lets you listen to cassettes. 

For full rich sound just push the loud- 
ness compensation button. When you're 
not recording, the VU meters switch to 
power meters to show up to 10 watts. 

The speaker systems can handle up to 
10 watts each. And, each system con- 
sists of a powerful 5" woofer and a 
super sharp 2" tweeter. 

When the speakers are locked to the 
receiver, they are automatically con- 
nected. When you are using this system 
as a home stereo, they may be separ- 
ated up to 10 feet for full stereo effect. 

You'll be the hit of any party, any- 
where with your choice of the 3 dif- 
ferent power sources. 
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MORE EXTRAS 
There are built-in condenser micro- 
phones. And you can mix in your own 


mike to sing along or to use this music 
center as a PA system. 

There is a telescopic swivel antenna for 
great FM reception, plus there are con- 
nections for 300 and 75 ohm antenna 
leads. A great feature if you're in your 
bomb shelter or in a high rise building, 

So, whether you're digging іп your 
bomb shelter, out in the park, mowing 
the grass or relaxing in your bedroom, 
you'll always have your favorite music. 

The receiver is 12" high, 13%” wide 
and 674" deep. Each speaker system is 
12“ high, 74 wide and 6” deep. The Jul- 
iette AM/FM cassette portable micro- 
stereo system is covered by a standard 
limited manufacturer's warranty. 

TRY PORTABLE MICRO-STEREO 

RISK FREE 

You may not have a bomb shelter. 
But, you're sure to have a bedroom, den 
or backyard. If you aren't 10096 satis- 
fied, simply return it in its original box 
within 30 days for a courteous refund. 

To order your Juliette 5050 top of the 
line Portable Music Center risk free with 
your credit card, call the DAK toll free 
hotline or send your check not for the 
suggested retail price of $399 but for 
only $199 plus $7 for postage and hand- 
ling to DAK. Ord. No. 9354. CA res- 
idents add 6% sales tax. 

If you'd like a high quality 110 volt 
turntable to play your records complete 
with magnetic cartridge, just add $59 
plus $5 for Post. & Hand. Or. No. 9355. 

Now from Juliette comes the take 
along home stereo system. . . For stay- 
ing or going, at home or away, you'll 
always have your favorite music. 
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DETROIT REPORT 


By JIM DUNNE 


Air suspensions return 


Look for air springs on some new cars 
that will be delivered during the next 12 
months. Air springs replace coil, leaf, and 
torsion-bar suspensions and work with 
conventional suspension components and 
shock absorbers. 

As cars get lighter, the need for an ad- 
justable-rate spring has become more 
acute, especially for rear axles where 
loads vary widely. Air springs allow the 
level of the car body to be adjusted up or 
down, depending on the inside load. They 
can also be set for firmer or softer ride, 
depending upon the driver's taste. 

GM revived the talk about air springs 
three years ago when it began testing full- 
size-car prototypes with the devices. Now 
Goodyear is constructing а new plant for 
air-spring production, part of which will 
be devoted to automotive use. Ford may 
be ahead of GM in this field, though. A 
prototype Thunderbird was seen last Jan- 
uary in Ford's test laboratories with air- 
spring-type front and rear suspensions. 

The auto industry tried and discarded 
air springs in the late 1950's when they 
were used on full-size Ford and GM prod- 
ucts. At that time air-loss problems 
caused them to be abandoned. "But we 
have those problems licked now," a top 
GM engineer told me recently. “Тһеу аге 
a good bet for our cars of the next few 
years.” 


Back to three wheels? 


Most recent handling tests of three-wheel 
cars show there is no inherent safety dis- 
advantage compared with four-wheelers. 
That's the conclusion based on research 
by Systems Technology, Inc., and the Na- 
tional Highway Traffic Safety Administra- 
tion. In addition, the three-wheelers offer 
savings in construction—one less wheel, 
suspension system, steering arm, etc.— 
and in fuel economy: They're lighter and 
use smaller engines. At present, no three- 
wheelers are built in the U.S., but some 
are made overseas. The three-wheeler, 
which has a long history in automotive 
design, could make a comeback. 


Gearing up for fuel economy 


Ricardo Consulting Engineers, Ltd., a 
British firm, recently made a study to see 
what speed produces the best fuel econo- 
my. Its testing went beyond the obvious: 
to engine speed as well as car speed. Its 
findings: You can save 25 percent by 
running the engine at 1,000 rpm at 35 
mph. That's impossible with today's 
transmissions, which, at 35, give engine 
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speeds in the 1,500-to-2,000-rpm range. 

So Ricardo used two overdrive units in 
the transmission to cut engine speed. 
“Compared with the standard four-speed 
car, efficiency improvements of 11, 17, 
and 24 percent were measured in trips in- 
volving average speeds of 30, 40, and 50 
mph.” Those improvements are amazing 
in today’s efficiency climate, where gains 
of three to four percent are considered 
significant. The best economy was ob- 
tained at 28 mph with the engine running 
at 1,000 rpm. Ricardo’s recommendation: 
Put five or six gears with double overdrive 
in cars for best economy. 


Plastic wheels: still trying 


Pittsburgh Plate Glass claims “encourag- 
ing" results from testing fiberglass-rein- 
forced car wheels, but the company gives 
no estimate of when we'll see the light- 
weight substitute for metal used in pro- 
duction cars. The wheels offer the possi- 
bility of cutting weight by 20 to 30 pounds 
per car. Especially important is the reduc- 
tion of unsprung weight, which notice- 
ably improves handling and ride. Plastic 
wheels were tested in France six years 
ago, and ride improvement was claimed 
at that time. 


Hamburger Helper for diesel? 


Studies at International Harvester show 
that, yes, you can use vegetable oils in 
diesel fuel as a fuel extender. But the ex- 
tended-use results revealed problems. 

Three different blends of sunflower oil 
and diesel fuel were tried in diesel en- 
gines as part of a test, but after a short 
time—a few hours of running—troubles 
showed up. Gum formed in the injection 
system, and deposits built up in the com- 
bustion chambers. But International re- 
searchers have not given up. They want 
to find out how to alter engines to accept 
vegetable oils, and how strong a blend 
will work satisfactorily. 


GM will have tiny cars 


But they will be built in Japan. The big 
auto maker is talking with three Japanese 
manufacturers about supplying cars for 
the low end of its model lineup. 

Both Suzuki and Isuzu are scheduled to 
build GM's S-car in Japan and ship it to 
the U.S. at a cost below what it could be 
built for here (cover story, June issue). 
The S has a 90-inch wheelbase, which 
puts it below the Chevette in size and 
probably price. It has either a 1.3- or 1.5- 
liter in-line four and could possibly use a 
three-cylinder type, too. 


GM's talks with Toyota reportedly con- 
cern joint production of a Corolla-size ve- 
hicle for both companies in this country. 
Detroit watchers say GM plans to ration 
out different small cars to its five car divi- 
sions so they will not compete model for 
model. 


On hold: Olds V5 diesel 


An uneven five-cylinder diesel, derived 
from the Olds 262-cu.-in. V6 and sched- 
uled for installation in the compact Ome- 
ga line, has been delayed. Instead of be- 
ing a cinch for the 1983 models, the 210- 
cu.-in. V5 is in limbo, set aside because of 
the low sales of new cars and the reduced 
price of gasoline. The appeal of diesel 
economy, GM planners feel, is less acute 
when the price of gasoline drops. 


Ford's four-speed 


Soon front-drive Fords will have a four- 
speed automatic transmission. It will be 
just like the automatic overdrive that Ford 
offers in its big-car lines, only smaller and 
developed specifically for front-wheel- 
drive cars. Ford plans to equip cars that 
have 2.3-liter-and-bigger engines with the 
new gearbox by 1984. Virtually all of the 
full-size and compact passenger sedans 
will be affected initially and, eventually, 
all the big Fords, Mercurys, and Lincolns, 
as well. 


Army turbine winded 


Problems with the gas-turbine engine in 
the Army's M1 heavy tank have led to a 
backup plan that uses a proved diesel 
engine. The M1 was designed to be pow- 
ered by an Avco turbine, but the large vol- 
ume of air needed to keep the turbine run- 
ning efficiently was a stumbling block: 
The intake air was laden with sand and 
other debris from the test fields. This mix- 
ture was sucked into the engine with di- 
sastrous results. Studies showed that the 
tank had a combat life of only 43 miles. So 
while improvements are being made in 
the tank's intake-air filtration system, the 
Army ordered two backup diesel engines 
for testing just in case. The diesels are the 
same types used in the older M60 tank, 
and though they are less powerful their 
dependability is unquestioned. Eventual- 
ly, the Army hopes to have the bugs 
ironed out of the turbine engine. But just 
incase... 


Cash-in converters 


The scrap-metal industry is looking for 
ways to salvage the millions .of troy 
ounces of the precious metals platinum 
and palladium that are discarded each 
year in used catalytic converters. 

GM's technique is called solution ex- 
traction. Using a combination of nitric 
acid and aqueous hydrochloric acid as 
part of the solution, GM researchers were 
able to recover 85 percent or more of the 
platinum and palladium from the catalyst. 
They also found that used catalysts lost 
little of their original metals during their 
lifetimes, so the system approached full 
recovery. us 


gael TAKE ANY AFOR 4 


Nlusions, Comb. 
pub. ed.$25.85 


How the Science Fiction Book Club works: 
When your application for membership is ac- book at all, just fill out the convenient form al- 


cepted, you'll receive your choice of any 4 books ways provided, and return it to us by the date Me 

on this page for only $1 (plus shipping and specified. We allow you at least 10 days for Mas [7771777] 

handling) and a free copy of The Dragonriders making your decision. If you do not receive the 

of Рет. You may examine them in your home огт in time to respond within 10 days and re- Address Apt. x 
and, if not completely satisfied, return your 4 ceive an unwanted Selection, you may return it 

books within 10 days—membershipwillbecan- а! our expense. As a member you need take City 

celled and you'll owe nothing. The FREE book only 4 Selections or Alternates during the com- 

and carryall will be yours to keep whether or not ing year. You may resign any time thereafter, ог State. Ze. 


you remain a member. About every 4 weeks (14 remain a member as long as wish. One of 
limes a year), we'll send you the Clubs bulletin, the 2 Selections each month is only $3.98. 
Things to Come, describing the 2 coming Se- Other Selections are slightly higher, but alwa 
lections and a variety of Alternate choices. Іп much less than hardcover publishers edi- 
addition, up to 4 times a year you may receive tions—up to 65% off. A shipping and handling 
offers of special Selections, always at low Club charge is added to all shipments. Send no 
prices. If you want the 2 Selections, youneed do топеу now, but do mail the coupon today! 
nothing; they'll be shipped automatically. If you 

don'twanta Selection, prefer an Alternate, orno Note: Prices shown are publishers’ edition prices. | 33-5230 


WITH MEMBERSHIP 
The DRAGONRIDERS of PERN 


One mammoth edition including all 3 novels: 
Dragonflight, Dragonquest, and The White Dragon 


HARLAN ELLISON 
SHATTERDAY 
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trilogy 
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WITH MEMBERSHIP 


and get The Dragonriders of Pern FREE 
plus a FREE carryall! 


* Explicit scenes and langi у be offensive to some. 
Dragonslayer ™ is a trademark of Paramount Pictures. 
+ Copyright © 1981 by Paramount Pictures Corporation. АП rights reserved. 


Dept. FR-205, Garden City, N.Y. 11530 
Iwant the best SF in or out of this world! Please accept 
my application for membership in the Science Fiction 
Book Club. Send me the 4 books I have numbered in the 
boxes below plus my free book and carryall and bill me 
just $1 (plus shipping and handling). | agree to the Club 
lan as described in this ad. | will take 4 more books at 
regular low Club prices in the coming year and may resign 
апу time thereafter, The FREE book and carryall wil Бе 
mine to keep whether or not I remain a member. SFBC 
offers serious works for mature readers. 


FREE (1. 2. 3. | 4. | 
воок 
Note: If you select The World of Tiers, write the number 
7195 in 2 boxes, then choose 2 more Selections. 
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The Science Fiction Book Club offers complete hard- 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Britannia rules the waves 


These artist's concepts show Britain's lat- 
est effort in extracting energy from the 
wild waves. Called the Sea Clam by its de- 
signers, Sea Energy Associates Ltd. of 
Coventry, England, the device works just 
the opposite of units typically used in the 
laboratory to generate waves inside 
tanks. Each unit has a floating concrete 
spine with a flexible air bag attached. 
When the bag is compressed by wave ac- 
tion, it exhausts air through a turbine to 
generate electricity. The smaller picture 
Shows the interior of the spine: the bag, 
the turbogenerator, and a maintenance 
worker drawn to scale. The picture above 
shows a proposed 2,000-megawatt sta- 
tion off the Hebrides in Scotland. A low- 
powered, 10-megawatt unit would have 
10 of the "clams" on a 300-meter-long 
spine, moored to face the waves. The bag 
itself uses low-cost fabric sheets that are 
estimated to have a 10-year working life 
at sea. 


Aluminum from fly ash 


A double-barreled technique developed 
at the Oak Ridge National Laboratory 
(ORNL) may not only reduce our depen- 
dence on imports for aluminum but also 
help lower the costs of disposing of a par- 
ticularly pesky waste. 

When coal is burned, one of its com- 
bustion products is fly ash, a heteroge- 
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neous assortment of inorganic materials 
that can make up as much as 30 percent of 
the coal. In the United States, coal-fired 
steam plants generate more than 60 mil- 
lion tons of fly-ash waste every year. Тһе 
ash spews into the flue gas and would Бе 
blown into the atmosphere if it were not 
captured at the plant. Huge amounts of it 
are dumped in great holding ponds and 
earth fills. The already heady cost of this 
disposal—$15 to $20 per ton—could rise 
even higher as a result of recent changes 
in environmental regulations and escalat- 
ing land prices. 


But there is an ointment in the fly: alu- 
minum. Every ton of the fly-ash waste 
contains more than 300 pounds of alumi- 
na or aluminum oxide, which occurs in 
nature as the mineral bauxite. Recovery 
of all of the aluminum tossed away in fly 
ash each year in the U.S. could cut our 
imports of bauxite to zero. Each ton of the 
waste also contains 150 pounds of iron. If 
aluminum and other metals could be re- 
covered from the waste efficiently, the 
volume of waste would be lowered con- 
siderably, and disposal costs cut. 

Enter the new ORNL process. In it, the 
fly ash is treated with hydrochloric acid in 
a steel tank lined with an advanced plastic 
that resists the corrosive action of the 
acid. The reaction produces a liquid that 
crystallizes into aluminum oxide, from 
which metallic aluminum can be recov- 
ered. This direct-acid leaching process 
leaves a chemically inert byproduct that 
can be easily disposed of after the metal 
(or metals) has been extracted. 

Robert M. Canon, of ORNL's chemical 
technology division, says that the process 
is the first that may economically extract 
aluminum from fly ash. Other processes, 
including the ones that are now used to 
obtain aluminum from bauxite, have 
been tried before. But the presence of 
large amounts of silica in the ash made 
them unattractive. 

Other, preliminary, research at ORNL 
(which is operated by Union Carbide's nu- 
clear division for the DOE) shows that the 
same direct-acid process could be used to 
extract aluminum from silica-bearing 
clays, and from residues of coal liquefac- 
tion, gasification, and oil-shale produc- 
tion, as well. 


Licorice alert 


Writing in the New Zealand Medical Jour- 
nal, two researchers at the Otago Medical 
School in Auckland say that packages of 
licorice candy should bear a warning 
against excessive use, which can cause 
muscle pain and weakness, headaches, 
and vomiting, and can raise blood pres- 
sure, increase fluid retention, and lower 
potassium levels. These side effects make 
it particularly unwise for those taking di- 
uretics or those with heart trouble or hy- 
pertension to indulge. Dr. F. O. Simpson 
and |. J. Currie also surveyed 603 high- 
school students to check on reports that 
the black candy had addictive qualities 
and concluded it was “semi-addictive.” 
They found that a fifth of the students re- 
ported cravings for the twists, straps, and 
laces, and that significant numbers of 
boys and girls ate licorice in potentially 
dangerous quantities. 


Hearing elucidated 


Using special techniques that took eight 
years to perfect, members of a University 
of California, Berkeley, team have for the 
first time mapped a living animal's ear's 
functions of hearing and motion sensitiv- 
ity. They did it by literally tracing more 
than 100 nerve fibers from the brain of a 
bullfrog to specific hair cells in the ani- 
mal's inner ear. (The scanning-electron- 

Continued 


PURE GENIUS. 
GIVE YOUR PHONE 


DICTOGRAPH, the producer of 
communication systems for The White 
House and Pentagon, introduces The 
Phone Controller. If you value your 
time and spend more than 5 minutes 
а day on the phone, prepare yourself 
for a welcome surprise. 

Like only a few ofthe better 
dialers selling at twice the price, this 
compact brain stores 30 frequently 
dialed numbers in its memory for 
instantaneous dialing at a single 
touch. But that's only the beginning. 
Ends busy number frustration. 

Imagine this... if you reach a 
busy number, simply let The Phone 
Controller redial the number auto- 
matically, once a minute up to 14 
times, until your connection is made. 

The Phone Controller does all the 
work. You just pick up the receiver 
when you hear the voice of the per- 
son you are calling on the built-in 
speaker. You can also redial 
manually, as often as you like, using 
the speed redial key. There's more. 
Quartz clock, stopwatch timer. 

Each number dialed, whether by 
you or The Phone Controller, appears 
in a large bright LED display. which 
otherwise shows the time of day in 
hours, minutes and seconds. The 
stopwatch feature times all outgoing 
calls automatically and can even 
time a particular part of a call. This 
is great for keeping track of long- 


distance expenses or improving 
your time management. 
Built-in speaker. 

You don't have to pick up the 
phone to dial. Just push the right 
key and listen for the other person's 
voice or a busy signal on the 
speaker—before you even touch the 
phone receiver The speaker also 
allows group listening. if desired. 
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Displays numbers dialed 
large bright LED display. 


Places call on hold while the word 
"HOLD" flashes on the display. 


2:45PM 


‘Quarts clock is displayed when your phone is 
not in use. Automatically times outgoing calis. 


Single or multi-line. 

The Phone Controller adds a 
hold feature and touch dialing to any 
phone, home or business. You get 
advanced features without adding a 
penny to your monthly phone bill. A 
three position pulse switch allows 
connection to any phone system in 
the world, single or multi-line. 

The Phone Controller will also 
access computers and toll services 
such as Sprint, М.СІ., and others. 


Automatically re-dials 
busy numbers until 
your party is reached. 


Stores 30 numbers in 
memory for one-touch 
dialing. 


Built-in speaker. 
Quartz clock times calis. 
Push-button tone dialing. 


ULTRA-FAST Sprint/MCI 
-or- emergency dialing. 


Large digital LED display. 
and much more... 


Simple installation procedures 
provide for single line or business 
multi-line connection. 

A $99 miracle. 

The most remarkable feature of 
The Phone Controller is it's price ...just 
$99. Even at twice the price, there's 
nothing else like it. The Phone 
Controller is manufactured to the 
highest standards in the United States 
by a leader in the communications 
tield—DICTOGRAPH. The system is 
complete with simple instructions, AC 
adapter, 90 day warranty and service 
(if ever needed) is readily available. 
30 day - trial. 

Try it out first, at our risk. See for 
yourself. If you're not positively 
impressed within 30 days, simply return 
it for a prompt, courteous refund. 


ORDER NOW TOLL FREE 

BERBER ERR 

a Order product #10 VISA/Master 
Card customers may use 24 hr. toll 
free number. Or send $99 check 

Ш plus 3.50 shipping, Order two or 
more and save shipping. Wash. re- 
sidents add 6.6% tax. 


8 800 227-1617 1 


Ш In California 800 772-3545 


BUTLER’S 


THE PROGRESSIVE EDGE 
4218 S.W. Genessee 
Seattle, WA 98116 


Dealer inquiries invited. 


THE ATHLETES FOOT 
DOCTOR 


Stops the itching 
Kills the fungus 


Speeds the healing 

Prevents the 

reinfection 

Dr. Scholl's Athlete's: 
Foot Products contain 
Clinically proven, doctor 


recommended Tolnaftate 
for treatment and pre- 
vention of athlete’s fi 


DrScholls 


Athletes 
Foot 


(аг) ЕС 
Athletes Noe 


Mo эсу rested Toa 


Prevents REINFECTION 


Imagine, while you're away—or asleep 
at home—a prowler rattles a door or win- 
dow while attempting to break in. Suddenly 
your house lights are ablaze—and he's off at 
а run, 

He'll never know your lights were actu- 
ally turned on by a sound activated switch 
named AudioLite. 

AudioLite replaces any existing wall 
Switch. When it hears a sound, it keeps 
lights on for any length of time you wish 
(from 7 seconds to 7 minutes). Its sound 
sensitivity can also be adjusted to any 
level—from a mere whisper to that of a 
shout. Each time it hears a new sound, it 
resets and begins counting over—so lights 
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remain on while you're in a room. And turn 


off when you leave. There's also a full 
manual On/Off setting. 

Its fun to turn on lights at the sound of 
your voice (or footsteps). Never fumble in 
the darkness for a switch again. And save 
money too— because lights you forget will 
shut off automatically. AudioLite is also a full 
range dimmer for added energy savings 
and mood lighting. Installs in minutes with 
just a screwdriver. Lasts longer than ordi- 
nary switches because it's all solid state. Not 
for fluorescent lights. 

One year warranty. Plus our 30 day home 
trial. Order 4 for the special price of $99. 
Protect your home with technology's newest 
thief stopper. 


HTSWITCH 
WITHEARS. 


ORDER TOLL FREE. 

Gus пад тиз өс Gad Dat Die ке 
Credit card holders call toll free. Or send Ë 
a check. Order #5М653 for a set of 4 5 
AudioLites: 599 plus 4.50 delivery. Add 
sales tax in CA. 


800 227-3436 


In California 800 622-0733 
In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


Dept. 8713 3 
А 9411] «91982 The Sharper Image 
Tora years subscription to ош catalog of innovative products, 4 
send a dollar with your address. 


Science newsfront 


(Continued) 


microscope photo above shows the hair- 
like sensory cells magnified 600 times.) 

The team, headed by Edwin R. Lewis, 
professor of electrical engineering and 
bioengineer in UC Berkeley's Electronics 
Research Laboratory, injected a special 
fluorescent dye called “Lucifer yellow” 
into micro-electrodes that had been in- 
serted through the roof of the mouth of an 
anesthetized frog into the eighth cranial 
nerve, the principal bundle of fibers that 
transmits messages between brain and 
ear. The dye lit up each branching path- 
way to individual hair cells, and the elec- 
trodes monitored the specific sensitivity 
of each fiber to sounds or vibrations and 
changes of motion. 

Professor Lewis reports that the where- 
abouts of sound-sensitive areas in the 
bullfrog’s ear are surprisingly similar to 
those scientists believe to exist in the 
mammalian ear. But the creature's sensi- 
tivity to vibration and motion is far supe- 
rior to that of mammals: A very light fin- 
ger tap on the lab table elicited a re- 
sponse, and so did tilting the table a mere 
thousandth of a degree. 

The research, which is supported by the 
National Institutes of Health, could even- 
tually help solve intractable problems of 
hearing and balance in human beings. 


Interferon and cancer 


For the first time, synthetic interferon 
made through gene-splicing techniques 
has been used successfully to combat hu- 
man cancer. Four out of eight patients at 
Stanford University Medical School with 
a variety of advanced cancers showed 
Pronounced shrinkage of tumors after 
they had been treated with eight to 11 in- 
jections of nearly pure synthetic interfer- 
on over a period of 32 to 56 days. Interfer- 
on is a protein produced naturally by the 
human body, but in very small quantities. 
Natural interferon has been difficult and 
very expensive to prepare. But gene- 
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There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution—but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract” 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 


OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago—so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
Still. A rash of small devices containing char- 
Coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 


70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burn centers soon began using com- 
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 


MOST POWERFUL 


Fresh Air 


Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 


We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 
The opposite is true of positive ions which 
can be found in polluted environments, air 
conditioned office buildings and in auto- 
mobiles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 


AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 

That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a doorknob or someone else. 

CONTROLLED ION ENVIRONMENT 

So American scientists created an ion 
generator using a bipolar emitter which emits a 
balanced amount of negative ions to create a 
controlled ion environment. One emitter pro- 
duces negative ions and the other controls and 
shapes those ions to create an ion bubble. 

The end result is а unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 


The unit measures only 2"x 4 "x 7" and its 
black and wood grain styling will fit into most decor. 


them on a beautiful wooden collector while 
keeping your floors and walls free of dirt. 
You're actually placed in a fresh air bubble 
while you work, sleep or relax and with no 
uncomfortable electrostatic charge. But wait, 
there's more. 

We'll enclose with each unit, a white paper 
filter which you can place over the wooden 
collector. If the white paper is not blackened 
with micron soot after only ten days, please 
send your unit back for a full refund and we'll 
also refund your $4.00 postage and handling. 
And you can make that test anytime within 30 
days after you receive your unit. 

The white filter test will prove just how dirty 
your environment really is and it will also prove 
the effectiveness of the Fresh Air Bubble—the 
most powerful ion product sold today. 

We urge you to try the Fresh Air Bubble in 
your home or office. Put one on your desk or in 
any smoke-filled room. Notice the refreshing 
difference in your work environment. Take it 
home and plug it in next to your bed. Chances 
are, you'll want to buy another one before our 
30-day trial period ends. 

When you order the unit, we'll send you the 
Fresh Air Bubble complete with instructions 
and a one year limited warranty. Then plug it in 
and leave it run all day and night. The cost to 
run the unit is only a few cents per day. 

The era of the bipolar electrostatic precip- 
itator as a home appliance is here. Order the 
best unit available at no obligation, today. 


To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. (In Nebraska call 800 
323-6400.) When ordering, please use the or- 
der number (shown in parenthesis) for faster 
service. Please add $4.00 for postage and 
handling and IIl. residents add 6% sales tax. 
Fresh Air Bubble $89.95 (7050Р501). 
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Imagine a light bulb that could last for- 2 


ever—saving you the money and frustration ^ 
of bulb changing. Or, a bulb that burns with 
a cooler, softer glow that saves energy. 

Now all your existing bulbs canbe 7 
this miracle bulb—when you own Lite- 
Saver™—a solid state micro chip that 
sticks to the bottom of any tungsten 
bulb. (Not for 3-way bulbs.) 


Lite Saver converts alternat- 
ing current (AC) to direct 


t 100 times k So 

о es longer. So а 
аі 750-hour bulb v will burn 
for 75,000 hours—or 24 hours a 
day for eight years! Used peri- 
odit the same bulb may well 
last a lifetime. 

Since the amount of light is 
slightly reduced, you may want to 
increase bulb size— but you'll still 

52, energy consumption by up to 
" Lite- coer saves цин M 
lollars a year for major hotel an 
restaurant chains. And each comes 

with an unprecedented 8 year 
warranty. 

Thomas Edison's home in Florida 
has always used DC кане опе 
knows how long the bulbs there— 

they've been in continuous use since 1925! 

Try this set of 12 Lite-Savers. If not 
completely satisfied, simply return them 
after 30 days for a full refund. Call now, and 
let microchip technology turn all your lights 
into 8-year energy misers. 


ORDER TOLL FREE. 
1 азе тєш иш сий тш эш юш из «ш 
Credit card holders may use ош toll free 
т numbers. Order #ME 753 for a set of 12 
2 Lite Savers. Or senda check for $32 plus 
2.50 delivery. Add $1.92 sales tax in CA. 


800 227-3436 
In California 800 622-0733 
In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


755 Davis Street, Dept. 8708 
San Francisco, CA 94111 ©1982 The Sharper Image 
innovative 


For a year's subscription to our catalog of 
products, 


send a dollar with your address. 


Right now, when value and reliability 
seem more important than they have 
in ages, Power King brings you the 
new Power King 1212, a garden trac- 
tor tailored to the times. Built tough 


inthe Power King tradition, the 1212 
ess than 


is priced hundreds of dollars 
tractors with much less to offer. And 
the price includes a 42" mower! 
It's today's best built, best-priced 
tractor value! 

The Power King 1212 is extremely 


efficient, too—gives youmore work 
for your money! All-gear drive for 
more usable horsepower, more trac- 
tion and greater fuel economy. A 
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Model 1212 with turf 
tread rear tires and 42 
rotary mower. 


POWER KING 1212 


quiet 12 hp Kohler engine, new 4- 
speed transmission and Hi/Lo trans- 
axle combine to give you 10 working 
speeds for big mowing jobs, dozing 
moving snow and more. And it's 100! 
American-made, with streamlined 
styling, rugged fiberglass body and 
easy-to-use implements and controls. 
See your Power King dealer fora 
test drive, or send $1.00 for descrip- 
tive literature. Power King, 1005-A7 
Anoka Avenue, Waukesha, WI 53186. 


POWER KING 


ONE TOUGH TRACTOR, ONE EASY PRICE! 


Science newsfront 
[Continued] 


splicing, or recombinant-DNA, tech- 
niques have made the mass production of 
interferon from genetically altered bacte- 
ria possible, and at tremendous cost sav- 
ings [see "Designer Genes," PS, May]. 


Solar-electric record breaker 


Arco Solar, Inc., and Southern California 
Edison Co. have announced plans for a 
solar-photovoltaic facility that will have a 
rated capacity at least three times as great 
as any similar system in the world—one- 
megawatt peak power, or enough to sat- 
isfy the electrical needs of 300 to 400 typ- 
ical homes. 

The system is to be designed, built, 
owned, and operated by Arco. It will be 
built on Edison property near Hesperia, 
Calif., and its power will be distributed to 
customers by Edison. The plant will use 
mass-produced photovoltaic panels 
mounted on computer-controlled, dou- 
ble-axis solar trackers. 


Ozone revisited 


The continuing controversy over chloro- 
fluorocarbons (CFC's) and ozone in the at- 
mosphere has taken a new zag. The Na- 
tional Research Council, which originally 
made certain forecasts on ozone deple- 
tion in 1977 and 1979 [PS, June '77], has 
now used improved stratospheric-ozone 
modeling techniques to more than halve 
estimates of upper-atmosphere ozone de- 
pletion due to CFC's. But the same ad- 
vances have also helped strengthen the 
causal link between ozone reduction and 
certain kinds of skin cancers. 

The NRC report concludes that if рго- 
duction of CFC's (which are used in refrig- 
eration and air-conditioning systems and 
in aerosol sprays-now banned in the 
U.S.) continues at the 1977 rate, ozone 
will dwindle in the stratosphere by five to 
nine percent. The resulting increase in ul- 
traviolet radiation, according to the re- 
port, will materially increase the inci- 
dence of two common but easily curable 
skin cancers, with fair-skinned persons in 
sunny locations being most at risk. 

For example, white males in the Dallas- 
Fort Worth area could expect a 28 percent 
increase in basal-cell skin cancer and a 49 
percent increase in the less common but 
more dangerous squamous-cell skin can- 
cer, given a five percent ozone reduction. 
At a 10 percent reduction, these numbers 
would more than double. 

Furthermore, the NRC reports that re- 
searchers have found a connection be- 
tween increased ultraviolet radiation and 
the suppression of certain immune re- 
sponses that might otherwise reject an ul- 
traviolet-radiation-induced tumor. 


Ultrasound as a catalyst 


Dr. Kenneth S. Suslick and colleagues at 
the University of Illinois have reported to 
the National Science Foundation their 
success at using high-intensity ultra- 
sound to speed up certain chemical reac- 
tions a millionfold. us 


- 
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Time Warp 


When you travel faster than the speed of light, time slows down. 


It's Einstein's theory. And, when we 
build a space ship that goes fast enough, 
we'll find out if it's really true. 

But don't wait. Now through an incre- 
dible scientific breakthrough, you can 
enter your own time warp today. 

WATCH THE WORLD GO BY 

What if you could compress 2 hours 
into 1 hour? Or, one hour into thirty 
minutes? And, what if you could do it 
whenever you wanted? 

Why, you'd have more time to do the 
things that please you. You could relax, 
play tennis, or even read a DAK catalog. 

Of course you could also amass twice 
as much knowledge in the same time 


period. So, you'd be twice as productive. 


Well, now you really can enter a time 
warp whenever you need to acquire 
knowledge. Yes, if you listen to audio 
cassettes or watch TV programs like '60 
Minutes', you can enter your own 
personal time warp. 

With cassettes it's easy. You can listen 
to tapes about anything from real estate 
investments to learning French. There 
are self-improvement, motivational, edu- 
cational, and how-to-do-it tapes. 

You may also listen to dictation cas- 
settes, tapes of seminars and meetings, 
plus you may even be able to take re- 


cords and reel tapes into your time warp. 


It's easy with TV. If you're like most 
Americans, you spend 60 minutes each 
Sunday night watching ‘60 Minutes’. So, 
why not use our Time Warp to record 
the audio portion and then listen to the 
whole '60 Minutes', in 30 minutes on 
your way to work Monday morning. 
The Time Warp plays all standard audio 
cassettes recorded on any recorder and 
also acts as a standard recorder to make 
tapes of your own. It has a built-in con- 
denser mike with provision for external 
mike and auxilliary inputs. 

HERE'S HOW IT WORKS 


The VSC Corporation has invented 
and patented a revolutionary computer 
chip that extracts small milli-second 
samples of recorded speech from a fast 
moving tape. 

What you hear is actually a 'sampling', 
rather than the full words. But, don't 
worry, you can hardly even tell it's hap- 
pening. Except of course that you'll be 
listening to the fastest talker you've ever 
heard. And, you'll be in complete 
control. You can adjust your 'speed lis- 
tening' from normal to 20096 with a 
continuously variable slide control. 

BUT WILL YOU UNDERSTAND 

Research has shown that the human 
brain is most comfortable processing 
verbal information at speeds of 250 to 
300 words per minute, which is two to 
three times faster than the speed of nor- 
mal speech. It's close to the comfortable 
reading speed of most people. 

At slower speeds, the mind tends to 
wander and concentration deteriorates. 
So, if you speed up your listening, your 
mind won't wander and you should 
learn even more. Plus you'll learn it in 
half the time. 

In school tests, students using VSC 
tape players spent significantly less time 
listening to lesson material, yet scored 
higher on post reading tests than did the 
control groups. 

HOW'S THE SOUND 

It's crystal clear. There are no clipped 
noises. It's just about like listening to 
the normal tape except much faster. 
You won't hear a chipmunk-like sound 
that's usually associated with tapes play- 
ed back too fast. 

How about open reel tapes, records 
and micro cassettes? The Time Warp lets 
you 'plug-in' any of your other audio 
equipment. Here's what you do. 

Play an open reel tape that you record- 
ed at 3%ips at 7%ips, play а 33rpm LP 


record at 45 or 78rpm and play a micro 
cassette at the high speed after you've 
recorded it at the slow speed. 

Then simply process the signal through 
the auxilliary input of the VSC Time 
Warp and you'll cut your listening time 
in half. The Time Warp can process any 
signal up to twice as fast. And, you can 
listen through the Time Warp's speaker, 
or feed the signal to a sound system. 

The VSC Time Warp is operated by 4 
C batteries (not included), and is backed 
by the manufacturer's limited warranty. 

TRY THE TIME WARP 
RISK FREE 

You can save your own time. You'll 
increase your own productivity and still 
have more time for yourself. 

Try the Time Warp in your own home 
or office risk free. If you aren't 10096 
satisfied, simply return it in it's original 
box within 30 days for a full refund. 

To order yoür VSC Time Warp risk free 
with your credit card, call the DAK toll 
free hotline or send your check for only 
$199 plus $3.50 Post. and Handling. 
Or. No. 9333. CA res add 6% sales tax. 

You can order an AC adaptor for just 
$9 ($1 P&H) Order No. 9339. And you 
can order a special cable that lets you 
plug the Time Warp recorder into the 
earphone jack on your TV for recording 
the sound portion only for just $6 ($1 
Post and Handling Order Number 9340. 

Time is money. But, it's also pleasure, 
and it's also knowledge. The Time Warp 
may well become your most valuable in- 
formation gathering tool. 


INCORPORATED 
Call TOLL-FREE .. - (800) 423-2636 
In California Call - (213) 984-1559 


10845 Vanowen St., North Hollywood, CA 91605 


Apple Il program 


processes disc files 


Owners of disc-based Apple II person- 
alcomputers can avoid the fairly com- 
plex DOS (disc-operating system) 
manual. Just typing the command 
"save," plus the name of a program 
you've written, will preserve it mag- 


netically on a disc. But a glance 
through Apple's fat DOS manual 
shows that the computer's flexibility 
can be greatly enhanced if you learn 
how to create various disc files. 

For people who find the DOS chap- 


HOW DO YOU KNOW YOUR MOTOR DIL WILL 
STAND UP TO THE KIND OF DRIVING YOU DO? 


“AT QUAKER 
STATE 
WE PUTITIN 
WRITING.” 


John Sutton 


Your car is expensive. And it deserves protection by a top quality 
motor oil. But since you can’t watch your motor oil at work, how do you 


know its doing a top quality job? 


At Quaker State, we put it in writing. We back up our quality with a 
lifetime guarantee. We guarantee every new car engine against oil- 
related failure for as long as you own your car and use Quaker State. For 
details, and coverage, write Quaker State, Warranty Department, Oil 


City, PA 16301. 


And you don't have to buy a new car to benefit from Quaker State 
quality. When you put Quaker State in 


putting in Americas quality motor oil. 
rade Crude Oil. 


STAYIN’ ON THE ROAD WITH QUAKER STATE 


ur car—old or new— you're 
ade only from Pennsylvania 
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ters too forbidding, though, there's 
an alternative: prepackaged data- 
base-management systems. These are 
simply programs that help you create 
and manipulate disc files. Example: 
You can enter information about 
bank checks randomly, then use the 
program to sort entries by date or 
number and print the data. 

Several such programs are avail- 
able for Apple ІГв. The Information 
Unlimited Software (281 Arlington 
Ave., Berkeley, Calif. 94707) Datadex 
package, which costs $150, is a good 
example. You need Apple's newest 
disc-drive system (DOS 3.3), Apple- 
soft BASIC, and at least 48 K (kilo- 
bytes) of memory. IUS recommends 
one to eight additional disc drives, a 
printer, and a plug-in clock-date card 
to take full advantage of Datadex. 

IUS's demonstration disc includes 
programs (photo) for a file of names 
and addresses, a mailing list to create 
labels, a telephone memo to log mes- 
sages, and a file of the periodic ele- 
ments. Load the element file from the 
disc, for example, and Datadex can 
organize the data by abundance, date 
of discovery, or other information. 

That sounds like Datadex can per- 
form math operations on elements 
stored in files. In any data base, such 
as a check file, the simplest element is 
called a field—a number, date, or time 
are examples. Datadex math com- 
mands perform basic arithmetic on 
fields. The multiplier, for example, 
can be set so certain entries are mul- 
tiplied by a constant—say, the per- 
centage of tax you owe on income. 

Datadex also lets you set up 11 spe- 
cial columns of data, each defined in 
terms of other data fields by addition- 
al math functions. One user-defined 
column might be the quotient of ele- 
ments in two other columns or the 
percentage of one column with respect 
to the second. Separate Datadex pro- 
grams print out files in a professional 
business-form format. 

Datadex requires extensive use of 
commands, provided on a fold-out 
card, that involve the escape (Esc) and 
control (стві) keys on the Apple П. 
But the 95-page loose-leaf manual 
is well organized and well written. 
--ӘУойл Free 
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Guardex Alarms stop burglars before they enter your home 


EIL 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss... your roof, walls and floors. 


A BURGLAR'S BEST WAY ІМ 15 THE WINDOW 


Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 
PROTECT EVERY WINDOW AND DOOR 

When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected the built-in siren will start blasting for 90 seconds. At the 
end ot approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
Siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 


stantly resets. 

BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


Dealer Inquiries Invited 


The Guardex 8000 Alarm System is walnut grain and dis- 
guised to look like a small stereo speaker (634" x 934" x 8") 
and weighs less than 67 pounds. The rear view is pictured left. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
bein, Ad ue than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system direct! 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for үс It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for а com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 

REE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents ad 
6% salestax.) ІҒ you require more information, call during 
California business hours Monday through Friday. 


Inside California call collect (213) 889-1414. 
Outside California call TOLL FREE (800) 423-5499. 


GUARDIAN [жыты 
ELECTRONICS, INC.| rudis 


31117 W. Via Colinas,peps; Westlake Village, CA 91362 


© Guardian Electronics, Inc. 1982 


BITS & BYTES 


By WILLIAM J. HAWKINS 


Our parents and grandparents are lucky 
people. They drove the first automobile— 
and watched it change a nation. They rode 
in the first airplane—and saw it reshape 
the world. But now it’s our turn: We have 
the personal computer. 

Welcome to “Bits & Bytes,” a new 
monthly column devoted to personal and 
small business computers. These clever 
boxes are about to change our lives—from 
how we spend our leisure time to where 
and how we do our work. And we at PoP- 
ULAR SciENCE will keep you up to date in 
B&B as it happens. 


Remote computing 


Both Zenith (above) and RCA (right) have 
introduced terminal systems designed 
specifically for simple, plug-in-and-go re- 
mote computing. Anyone can use them: 
Just plug into an extension-phone jack 
(each has a built-in modem) and turn 
on the power. In minutes, you're ready to 
start "telecomputing" with remote sys- 
tems such as The Source and MicroNet. 

The Zenith ZT-1 is actually a prepro- 
grammed computer. When you turn it on, 
its display shows a "menu" of items from 
which you can select at the push of a key- 
board button. Push one, for example, and 
the clever box automatically dials Micro- 
Net, sends your special password to give 
you access to the system, and even 
requests specific information. The unit 
can store up to 26 names and phone num- 
bers for instant, automatic dialing. 
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Other options on the menu allow you to 
Switch from data to voice communica- 
tions, hang up the phone, manually dial, 
or go into an answer mode for accepting 
calls from other terminals. Connected to a 
printer, the system can be used as an elec- 
tronic typewriter—line-editing commands 
are built in. (It has one parallel "Centro- 
nics" type port and a serial TTL-level port 
for connections to other gear.) 

The unit can also be used as a terminal 
for a home or business computer. Its 12- 
inch-diagonal, green-phosphor video dis- 
play shows up to 25 lines at 40 or 80 char- 
acters each. It will display 33 graphic char- 
acters or standard text in normal, reverse, 


half-intensity, or blinking modes. And it 
accepts cursor-control codes or cursor 
addressing for placing info anywhere on 
the screen instantly. (All codes are com- 
patible with Digital Equipment's VT-52 
terminal.) Price: $695, including video 
monitor. 

The RCA terminal is a bit more com- 
pact—briefcase size, in fact, since it uses а 
low-profile, touch-sensitive keyboard. 
Connected to a video monitor or TV set, it 
displays either 24 lines of 40 characters or 
12 lines of 20 (switch or software selecta- 
ble), graphics, and can show it all in up to 
eight different colors. It also has rear 
attachments for audio out (it can be pro- 
grammed for sound effects), a printer, and 
even a cassette recorder to save data. 

Theterminal is intended for tapping into 
professional computer systems, but | got 
to try itin a different way: | used it with my 
home computer. | could plug the terminal 
into any phone, call my home, and have 
complete control over my system. (I 
rewrote the bios—input/output—portion of 
my CP/M system to work with an auto- 
answer modem.) Information that I'd ordi- 
narily see on my home terminal ap- 
peared—in this case—on my neighbor's 
TV. 


The point? For the cost of one of these 
terminals ($399), you could have an entire 
office in your briefcase: While on the road, 
get instant, up-to-the-minute product or 
client information; write letters; or do 
anything you'd ordinarily do on your 
office or home computer, but from any- 
where you happen to be. The idea's not 
new, but thanks to this gear, it's now pos- 
sible and practical. 


Nibbles 


© Look for another familiar name in 
computer stores; Olivetti has introduced a 
16-bit personal model that will sell for 
about $3,000. 

€ The world's smallest computer may 
someday take the place of credit cards. 
The “smart card,” being tested in France, 
is just a bit thicker than a credit card but 
contains a microprocessor and memory. 
Use it to make a purchase, and the card 
calculates your new current balance—for 
up to 180 separate accounts. Passwords 
can be coded into it, making the card 
useless to thieves. 

€ Don't laugh, but the IBM personal 
computer has a problem—with arithmetic. 
(/ said don't laugh...) It sometimes places 
the decimal point incorrectly, so if you 
divide 0.1 by 10, for example, you may get 
0.001. While IBM works out the cure, 
here's the temporary solution: Instead of 
giving the usual command "print A" to 
show the answer, specify a print format by 
using "print 4.3 4; A", for example, forc- 
ing the decimal to the right position. 

© if you now subscribe to a profession- 
al newsletter, there's a new way to get ita 
bit earlier than usual—have your comput- 
er retrieve it from Newsnet, a new tele- 
computing service that will contain some 
70 instant-access newsletters. Subscrip- 
tion fee is at the regular newsletter price 
plus $24 for each hour you use the system. 
To sign up, write: Newsnet, 945 Haverford 
Rd., Bryn Mawr, Pa. 19010. us 


Build your own computer for 57095 


Imagine building your own computer 
for only $79.95! 

"That's exactly what you can do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
the connecting cables). You can also use a 
standard cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a BASIC pro- 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


The Sinclair 7Х81 perso 


display, and random number generator. 

The ZX81 can be expanded too. You 
can increase the memory from 1K to 16K 
with our Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZX81, and teaches program- 
ming from the ground up. 

In short, you get all the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79.95. Take advantage of this unique 
offer today. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 

To order call toll free: 800-543-3000. 

Ask for operator #509. In Ohio call: 800- 
582-1364; in Canada call: 513-729-4300. 
Ask for operator 4509. Phones open 
24 hours a day, 7 days a week. Have your 


nal computer kit 


MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 


осоо [GG ыы гаг | 
ЕЗ MAIL TO: Sinclair Research Ltd., 
ZX81 Kit 


One Sinclair Plaza, Nashua, NH 03061. 
16K Memory 


PRICE* 
Module 
| Shipping and 


QTY. AMOUNT 


Handling 
*U.S. dollars 


Sinclair technology is also available іп Timew/Sinclair 
computers under a license from Sinclair Research Ltd. 


sinclair 


What makes this radar detecte = 


so desirable that people 
used to willingly wait months for it? 


Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
corners, or from behind. The ESCORT" radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 


The unfair advantage 

ESCORT's secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered by 
Signal Corps Capt. Edwin Н. Armstrong in the military's 
quest for more sensitive receiving equipment. ESCORT's 
Varactor-Tuned Gunn Oscillator singles. out X and K 
band (10.525 and 24.150GHz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
Costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
Or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
(1.5Hx5.25WX5D),cigarlighterpowerconnectorandhook 
and loop or visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
justable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


04 speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating evidence 


CAR and DRIVER . . . "Ranked according to perfor- 
mance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, 
and has the most informative warning system of any 
unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing, and the most solid construction of the lot." 

BMWCCA ROUNDEL . . . “Тһе volume control has a 
‘silky’ feel to it; in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it^ 

PLAYBOY . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field.” 

PENTHOUSE .. . “Е5СОВТ 5 performance stood out 
like an F-15 іп a covey of Sabrajets:” 

AUTOWEEK .. . “Тһе ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the 101" 

The acid test 

There's only one way to really find out what ESCORT 
is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don’t like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability. We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. 


You don't have to wait 
Just send the following to the address below: 
LJ Your name and complete street address. 
О How many ESCORTs you want. 
C Any special shipping instructions. 
C Your daytime telephone number. 
ПА check or money order. 


Visa and MasterCard buyers may substitute 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip. 
to the mail box. 


CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL. . . . . . . 800-582-2696 


ESCORT (Includes everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


Extra speedy delivery 
If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for 
Shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


П CINCINNATI MICROWAVE 
Department 716 
One Microwave Plaza 
Cincinnati, Ohio 45242 


PScar test & driving report 


Little pickups 


—Detroit’s new import fighters 


By JIM DUNNE 
PHOTOS BY GREG SHARKO 


Until now, small pickup trucks were 
the exclusive offspring of foreign car 
companies; their popularity was vir- 
tually unchallenged by the tradition- 
ally large pickup trucks made in the 
U.S. But now GM, Ford, and Chrysler 
have joined the battle for the little 
pickups. 

Two of the pickups we tested this 
month—Ford Ranger and Chevrolet S- 
10—are smaller but conventionally 
designed versions of the standard 
American pickup. The Dodge Ram- 


page is an adaptation of the Omni 024 
front-wheel-drive subcompact. Rang- 
er and S-10 compete with the small 
Japanese pickups, while Rampage is 
targeted for the sedan/pickup buyer 
that Volkswagen's Rabbit-derived 
truck appeals to. 

The Ford Ranger and Chevy S-10 on 
the one hand, and Dodge Rampage on 
the other, represent vastly different 
concepts in pickup design. Ranger and 
S-10 have rear-wheel drive, use dou- 
ble-wall cargo boxes, and are built on 
unique chassis that are not shared 
with their bigger brothers, F-100 and 

Continued 
Detroit's answers to the small-import- 
truck invasion (counterclockwise from 
foreground): Rampage is an Omni O24 
derivation; Ranger and S-10 are shrunken 
conventional designs. 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
апа measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0 


3 " $ 
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Acceleration 5 1 4 
Braking 3 2 2 
Handling 4 4 5 
Maneuverability 5 4 5 
Quietness 3 3 2 
Roominess 2 3 2 
Vision 3 4 4 
Entry/exit ease 4 3 3 
EPA economy 4 4 4 
Ride comfort* 2 2 2 


*Author's opinion 
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Discover the facts. . 


We'd like to tell you about 
our Super Summer Sale! 


It's a special event that woodworkers 
like you can really appreciate. For 
outstanding value, what better 
combination is there than the finest 
savings of the year 
on America's most 
versatile wood- 
working tool — the 
Shopsmith MARK V! 

In our FREE 
Information Kit we'll 
tell you how you 
can save $250.00 
during this limited 
time offer. 

You'll also learn 
what makes the 
MARK V an unbeatable DWG 
tool. With this compact and economical 
unit you can have a complete home 
workshop in the same space it takes to 
store a bicycle. You can perform the five 
most important functions — sawing, 
drilling, boring, turning and 
sanding. And you can expand 
with a full line of Shopsmith 
accessory items. 

Discover the facts... 

The Shopsmith MARK V 
makes woodworking easy, 
enjoyable and now is your 
best time to buy! Mail your 
coupon TODAY! 


Shopsmith Inc. 


The Home Workshop Company 
750 Center Drive 
Vandalia, Ohio 45377 


*Shopsmith, Inc. 1982 


A Special Bonus! 


The coupon below entitles you to TWO 
FREE GIFTS! 

In addition to a FREE Information Kit, 
we'll send you the handy booklet, "How 
To Determine Your Best Power Tool Buy". 
It will answer many 
of the questions 
you have about 
power tools and 
also help you set up 
guidelines for the 
home workshop 
you need. 

We'll also be 
happy to give you a 
FREE one-year sub- 
scription to HANDS 
ON!, our own wood- 
working magazine! Each issue is packed 
with project ideas, informative articles 
and the latest techniques that will help 
you become a better woodworker. 

All these are yours FREE. But you 
must act now because Shopsmith's 
Super Summer Sale is a LIMITED TIME 
OFFER. So you'll have time to make the 
decision that's right for you and still have 
time to save — FILL IN THE COUPON 

zm. AND MAIL IT TO US TODAY! 


MAIL TODAY! 
NO OBLIGATION! 


О YES! Send me your FREE 
Information Kit on the 
Shopsmith MARK V and let me know 
how can save $250.00 during the 
Shopsmith Super Summer Sale. Be 
sure to include the FREE booklet, 
How To Determine Your Best Power Tool 
Buy." and start my FREE subscription to HANDS ОМ! 
О | have requested information from Shopsmith 
before. but want to make sure! receive this offer. 


Name 


City 


State Zip 

Mail this coupon to: Shopsmith, Inc. 
750 Center Drive 

Vandalia, Ohio 45377 


г 
| 
| 
| 
| Address 
| 
| 
| 
| 


Dept. 3586 
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PS car test & driving report 


C-10. But their smaller dimensions 
(Ranger is about 20 inches shorter 
than the F-100), lighter weight, and 
smaller standard engines contribute 
to fuel economy that matches or bet- 
ters the imports. Also, the Ranger and 
S-10 cab designs are more spacious 
than the imports and can be equipped 
with convenience and comfort fea- 
tures not available on the Japanese 
models. 

What Ford and GM have produced 
are compact versions of their superb 
¥-ton standard pickups. The Chevro- 
let tested here, with the optional V6 
engine, also has distinctly superior 
performance over the lightly powered 
Japanese models. 

For the record, S-10 is the most pow- 
erful of the compact pickups, produc- 
ing 110 net horsepower with the V6. 
Rampage is next with 84, and Ranger 
comes in at the bottom of the power 
lineup, even with its larger optional 
2.3-liter engine, at 82 hp. 

Like their big brothers, Ranger and 
S-10 have passenger room for three. 
Most imports handle only a driver and 
one passenger. And the ride is smooth- 
er, thanks to the longer wheelbase and 
more carefully planned suspension, 
with a less harsh, less bumpy feel than 
that of most imports. Also, all of the 
passenger-car-type options, such as 
air conditioning, electric windows, 
cruise control, tilting wheel, and pow- 
er steering, are available. 

By comparison, the features of the 
Dodge Rampage are not nearly as 
impressive. But that’s not to knock its 
value. Dodge makes use of all the 
Omni 024 coupe systems and body 
parts in front of the cargo box. The 
only difference is a special rear sus- 
pension. Ride and handling mimic 
that of the passenger car. The interior 


dling choice. Its kinship with the 024 provided sport-sedan 
maneuverability, interior comfort, and high performance. 
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Ford Ranger dances gracefully through 
the course, but S-10 and Rampage man- 
aged to waltz around cones faster. Ran- 
ger's handling was the most trucklike. 


of the cab is virtually identical to that 
of the forward interior of the 024. The 
cockpit is quiet, the ride is smooth, 
and the 2.2-liter engine—best of the 
three for fuel economy—is husky 
enough to handle the 1,000-or-so- 
pound payload without strain. The 
automobile ambiance in the cab 
makes work a lot more pleasant and 
makes Rampage more acceptable as a 
personal-transportation vehicle. 

A truck’s payload is an important 
feature and should be considered care- 
fully before you decide to buy. In the 
case of small pickups—nominally 
called ';-ton-capacity models—the 
payload rating tells how heavy a load 
you can carry safely. Ranger has a rat- 
ed payload of 1,200 pounds. However, 
from that you must subtract the 
weight of the driver. Add a passenger, 
and you subtract another 150 pounds 
or so. By the time you're ready for the 
load, the 1,200 pounds could easily 


5-10 goes sideways during the braking test. Empty pickups are 
notoriously poor-braking performers because of their severe 
front-weight bias. Rear-wheel hop marked the Chevy's test. 


have shrunk to 900. The same payload 
limit holds true for the other pick- 
ups. 

What about the weight of optional 
equipment such as air conditioning? 
Does that have to be deducted, too? 
Not with the Chevrolet S-10. But with 
Ranger and Rampage you must de- 
duct about 75 pounds for air condition- 
ing plus another 65 pounds for auto- 
matic transmission. Here's a closer 
look at our trio of pickups. 


Chevrolet S-10 


The S-10's cab is laid out for three 
passengers, but we found they'll have 
to squeeze together to fit. However, 
you'll find more room than in the 
imports, and the laid-back position of 
the seat backs avoids the uncomfort- 
able upright seating that some im- 
ports have. 


or 2 
For specs and test results, see page 27 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


This is your world. 
This is your Winston. 
The only low tar 
built on taste. 
Winston Lights 
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Small trucks 
compete in areas 
where the Japa- 


Chevrolet S-10, Ford Ranger, 
and Dodge Rampage— 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heater 
hose clamp out in the 
open where it can be 
reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, difficult; 3, 
average degree of dif- 
ficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1980 and 
earlier models 


Checking fluid levels 
Battery 


Master cylinder 
Windshield washer 
Engine oil 
Coolant 
Checking the engine 
rk plugs 

Distributor 
Carb adjustment 

Iter 
Oil fill 
Replacing hoses. 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directional 
Rear direction 

Rear running lights 


Checking fuses 
re-tire accessibility 
'anging belts 
*Sealed 


mph (hot) (ft.) 
Brakes 60-0 mph 


(hot) (ft.) 


nese have tradi- 
tionally held an 
advantage: fuel 
economy and 
convenient size. 
In addition, S-10 
and Ranger are 
probably superi- 
or in body con- 
struction, pas- 
senger space, 
payload (in some 
cases), ride, and 
available conve- 
nience options. 
Dodge's Ram- 
page feels like a 
car, but easily 
handles large 
awkward loads. 


тошто sig 
Ford 
тоза Ranger 


ою oo 
ww sow 
ane coouo 


now 
жол 


WW WOANNON 
WON aaawaaa 
ымы ошооо 


Maneuverability 
(mph) 


1979 Toyota 4WD pickup 4 


1979 Chevy LUV 4WD pickup 4 


а 


8 


1979 Subaru Brat 4WD pickup 4 


£ 


1979 Chevy LUV pickup 4 


y 
a 
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1979 Ford Courier pickup 4 


1979 Mazda pickup 4 


1980 Datsun pickup 4 


1980 Volkswagen pickup 4 


dimensions, specs, and test results 


DIMENSIONS ты). 
Wheelbase... . . 
Overall length - 
Overall height 
Overall width 

Track, Р/Н... 
Ground clearance . 
Front head room. 
Front hip room 
Front leg room ~ 


In-line 4 
14023 


1 ЕТ 

82 @ 4,200 
Net torque @ тт è 126 @ 2,200 
Transmission. ......- 3-speed 
automatic 
3.08:1 3.45:1 
Uniroyal 


Axle ratio 


Tire make General 

Tire type... Dual-Steel ІІІ Steel-Belted 
Radial Radial 

Тиезіге............. 75814 

Steering ... Power, recirculat- 


HPR Radial 


5R14 60R14 
Power, recirculat Rack & pinion 
in 
Overall steering ratio 20755 
Turns, lock to lock 4.0 
Turn diameter (ft.) 
Front suspension 


36. 

Independent 

coils springs, 

lower control 

arms 

Trailing flexible 

m with track- 
bar, solid 

anle, lef 

springs 


10 


10 
750 


8.7 
Independent coil 
springs, twin l- 
beam 


independent, low- 
er control arms 


Solid axle, leaf 
springs 


Solid axle, leat 
Springs 


Rear suspension 


Front stabilizer-bar 


diameter (іп.) None None 
None None 


4,000 2,000 
400 
Disc/drum 
191.68 


13.2 
73.1x40.3t 
235 


a 200 100 
м Disc/drum Discidrum 

Brake swept area А) 186 205.15 
Fuel tank ( 
Cargo box (CXW; i ` 
(Комет height (in.) 
Curb weight (Ibs.) . м 
FIR wei t distribution % 
Payload (Ibs. Я 
Basic price 
Price as tested. . . 
Major options (ver $ 

on test car... . 


56, 
$10,166 


Sliding res rear win- Two-tone paint 
$159, auto. auto. trans, 

1.50041, payload irana; $450, tires 
$173, $176, power $520, pow 
steering $161, 


Ка 46, auto. steering 5237, 
NC $60, АМ) тоза wheels 


speed control 

5169, V6 engine ҒМ stereo $296, 
$215, power rear step bumper 
steering $234, — $121 

steel radials 

$126, АМ/ҒМ 


Three-speed 


2135 ле 
ion charg 
$297 е 


two-tone paint 
$144, Coe 

піепсе package 
a 


TEST RESULTS 

Acceleration (sec.) 

Brake test (coo) 60-0 mph 
‘Stopping ng distance (0) y: 


Pedal ) 
Brake test (hot) 60-0 me 
Stopping distance. S ). 

Pedal pressure (ibs. 
Interior eise € @60 трн 


180 
85 


168 
80 


70 
Handling test (mph) 64.3 
Manewerabilty test (mph) 298 


TEST CONDITIONS: Ambient temperature, 35°F; relative humidity, 75 percent; 
barometric pressure, 28.7 inches Hg 


jBetween wheel houses. 
Standard payload is 1,000 Ibs. 
**Optional payload package allows 1,605 Ibs. 


JULY 1982 


IS YOUR AIR 
HEALTHY? 


ZESTRON IG-700 IONIZER CREATES 
MOUNTAIN QUALITY AIR INDOORS 
WITH A MAJOR BREAKTHROUGH 
IN COST-PERFORMANCE! 
More than 10 times as effective 
than popular air filter units in 
removing smoke, pollen and dust! 


IF YOU'VE UNPLUGGED OR ARE UNHAPPY 
WITH YOUR POPULAR AIR FILTER UNIT ВЕ- 
CAUSE IT'S NOISY AND DOESN'T WORK, 
BUT STILL DEMAND FRESH AIR, THEN YOU'RE 
NOW READY FOR A ZESTRON IONIZER ! 
Remember how great the air smelled in the mountains, 

'storm or пе; aterfall? That clean 

ich in negative ions, natures own air 

ition and civilization destroy natural air 

ZESTRON ionizer creates 30 Trilion air ions 

every second and lets you recreate that mountain fresh 
air оп demand! Scientists claim that these amaz- 
Ing-active lons can actually; Make you feel alive, 


headaches and allergies. Negative ions promote 
Sound sleep, learning and healing and reduce ab- 
senteeism. Air lons destroy bacteria, make plants 
grow better and clean the air of smoke, dust, 
pollen, odors, solid pollutants, ba 

which fall to the floor as dust. (Wi 

free independent 

Our research shows that the 


==». 
ZESTRON IONAIR is the most 


rooms (up to 40 by 
ster and more thor — 
lower powered units. 


1G-700 


and work anywher 

from standard hoi 

Zestron lonizers are made in the U.S.A. using quality 

arts operating at fractions of their maximum values. 

‘They have been designed by engineers with years of 

high reliability spacecraft experience to give you many 

years of trouble free service. 

The 18-700 features a remark: 

X 61/4 inch size for its outst L 

[A free remote Ion detector comes with each 
nd compare output. When 
tor next to a ZESTRON 


5 have no moving 
in your home, office or business 


ION GENERATOR COMPARISONS 
IONIZER сезе PRICE 


ZESTRON IG-700 1,904,000 $79.95 

L 840,000 $179.95 
550,000 $399.00 
438,000 $79.95 
430,000 $59.95 
430,000 $99.95 
350,000 $79.95 
350,000 $99.95 
75,000 $85.00 


ANYTIME 
(800) 

835- 

2246 


KANSAS 
00) 362-2421] 


72,000 $149.95 
63,000 $245.00 
777 589.95 
77 589.95 
777 579.95 
Energen 4028 771 5149.70 


Epp E ЫЕ малыгы 
ATISFACTION GUARANTEED! 
{30 DAY FREE TRIAL-ONE YEAR WARRANTY! 
110-700 $79.95 ea. 2 ог more $74.95 ea. 

1 Shipping add $4.00 еа. Calif. res. add 6.5% tax П 
1 Май check, money order 1 
lor visA/Mastercard | 2ЕЗТНОН, |МС-дөрі ең 
‘count no..exP- Campbell, Calif. 95008 | 


inquires invited. (4 
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The V6 engine is smooth running 
and quiet. It gives the truck the same 
reassuring feel of the big pickups with 
V8 engines. S-10 is easily the quickest 
of all the small pickups. 

S-10's instrument panel is tops in 
appearance and utility. It has handy 
heater and radio controls just to the 
driver’s right hand. 

The transmission tunnel is small 
and unobtrusive. That leaves stretch- 
out room for the center-seated third 
passenger. S-10 also has a storage 
space behind the seat for high-value 
cargo or a small toolbox. 

Finally, S-10 has big-truck strength 
when it comes to pulling a trailer. Its 
trailer-weight limit is 4,000 pounds, 
double that of Ranger and more than 
five times that of Rampage. 


Ford Ranger 


Ranger feels bigger and huskier 
than the imports, but its smallish 2.3- 
liter four only just suffices as a truck 
power plant. Ford uses this engine 
widely in its passenger cars, and 
therein lies an advantage: Service 
personnel should be thoroughly famil- 
iar with it and parts should be readily 
available. However, Ranger will need 
a boost in power before it shows the 
same superiority over imports that S- 
10 holds. 

Ford is proud of Ranger's twin-I- 
beam front suspension, a smaller ver- 
sion ofthe suspension used in its stan- 
dard-size trucks. Ford engineers be- 
lieve that this suspension is опе key to 
the success of the bigger truck, and 
hopethat the same advantage will rub 
off on Ranger. 

Inside, Ranger's instrument panel 
is bright and busy and has a big-truck 
look. You can get a gauge package 
that includes a trip odometer and AMP, 
OIL, and TEMP readouts. The glove box 
holds little, but Ford has provided a 
larger and handier recessed storage 
bin directly above it. I did not like the 
stalk-mounted horn button; it re- 
quires too many precious seconds to 
operate. The ignition lock is also a 
nuisance. You have to use two hands 
to get the key out of the ignition—one 
to pull the key, the other to push a 
release button on the opposite side of 
the steering column. 

Like S-10, Ranger's seat back 
swings forward to uncover a small 
Storage space that is just right for 
small valuables. Again, like the S-10, 
cab room is almost spacious compared 
with the imports, though the floor- 
mounted shifter cuts down on foot 
room for the middle passenger. 

Ranger has captured more of the 
feel of the big pickup than S-10, how- 


EPA fuel mileage (тро) 
š 


i H 
" š$ 
& HB H 
Highway 33 28 40 
City 22 21 26 
Calif. city 21 21 al 
*Not ble for California 

PS fuel-mileage tests 
(steady-state mpg) 

35 mph 31.5 28.4 342 
55 mph 23 229 275 


ever. “Give them a small, economical 
pickup but keep the feel and look of 
the big ones,” was the announced goal 
of Ford designers. They seem to have 
succeeded. 


Dodge Rampage 

You get all the road-holding bene- 
fits of front-wheel drive in this light- 
weight package. And thanks to a new- 
ly designed brake proportioning 
valve, Rampage stops just as evenly 
with a light load as it does fully load- 
ed. The valve uses a lever connection 
between the rear axle and cargo box to 
widen or narrow the brake power to 
the rear wheels. When a heavy load 
pushes the box down, the valve opens, 
giving the rear brakes more stopping 
power; without a load, the valve limits 
the braking force. Most pickups do not 
have such a valve, and they tend to 
lose rear-wheel traction when stopped 
quickly in an unloaded condition. In 
fact, on the highway you have to look 
back to reassure yourself that this is 
indeed a pickup and not an O24 coupe. 

Generous space is available behind 
the front bucket seats, even more than 
in Ranger or S-10. Dodge has also 
inserted a full-width plastic tray 
across the back that will hold small 
items in a handy position just off the 
floor. It has the same dash instru- 
ments and gauges as the O24—includ- 
ing a tachometer—grouped in a small 
hooded housing directly in front of the 
driver. One oversight: The heater con- 
trols are in an unusual left-side posi- 
tion and hidden by the spoke of the 
steering wheel. 


Author's choice 


The S-10 is the clear winner here, 
mainly because of superior engine 
power. The neat styling outside, the 
big-truck features in cab and cargo 
box, and the smoothness of the engine 
and ride аге at least on a par with—but 
mostly ahead of—the best of the com- 
pact pickups. Ford? Put a little more 
oomph in the Ranger engine, and it 
would match the S-10. us 


The 55 Electronic Flash 


For only $5 you can carry the sun in your pocket, ready for great 


pictures. But, there's a catch. 


It's lightning fast. Just 1/2,000 of a 
second. But, the electronic flash in this 
camera sets it apart from the crowd. 

You can use the flash outdoors to fill 
in shadows or indoors to capture those 
‘special memories’. And, your pictures 
will be ‘tack-sharp’, thanks to the color 
corrected 3 element F8 lens. 

So, you'll have great pictures and a 
great flash. And, you've got it all for 
just $5. But, remember, there's a catch. 

HERE AND THERE 

Now you can have great looking pic- 
tures where and when you want them, 
indoors, outdoors, day or night. This 
camera uses inexpensive Kodak 110 
color or black and white film cartridges 
that pop in, in seconds. And, you can 
get the film at virtually all drug stores 
and supermarkets. 

Your flash will always be ready be- 
cause you get up to 200 flash pictures 
from a single set of 2 AA batteries, (not 
included). And, a flash indicator lights 
to tell you when you're ready to shoot. 

This lightweight, 6%” long camera 
goes where you go. You can pop it in 
your pocket or throw it in your attache 
case. It's built rugged to last for years. 
In fact, it's built so rugged that it's 
backed by an incredible 2 year limited 
manufacturer's warranty. 

MORE FUN 

You can shoot up to 24 shots from a 
single cartridge. The camera has auto- 
matic double exposure protection and a 
handy carrying strap. 

You'll have a fast 1/100 of a second 
shutter for freezing action shots during 
daylight and the super fast flash will 
take care of freezing the action at night. 
You'll see just what you shoot through 
the full size view finder for great shots. 

So, here's an electronic flash camera 
you won't worry about taking with you 
when you go to games, parties, or just 
to the office. And, unlike an expensive 
35MM camera, you won't have to 
coddle this camera or worry about pro- 


tecting it from thieves. 

Nor will you worry about the quality 
of your pictures. With the 3 element 
lens and electronic flash, you're sure to 
be delighted. This electronic flash cam- 
era will make a fabulous gift for some- 
one really special; even yourself. And, 
remember it can be all yours for just $5. 

THE CATCH 


Frankly we are losing our shirts on the 
flash camera, but we're looking for 
audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare our new 
Gold Label MLX to Maxell UDXL or 
TDK SA. If you can hear a difference, 
any difference at all in frequency re- 
sponse, tape hiss or distortion, not only 
will we return your money, but we'll 
give you a free gift for your trouble. 

So here's our proposition. To get the 
camera for only $5, try just 10 DAK 
MLX90 minute cassettes complete with 
deluxe index insert cards, boxes and a 
one year warranty at just $2.49 each. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. DAK has excited 
over 140,000 of you valuable customers 
with special bonuses like this. 

We find most of you keep buying once 
you try our cassettes and our prices; and 

"that's a gamble worth taking. 
NOT A BAD CATCH 

DAK manufactures a cassette with 
great sound and no problems. Until re- 
cently we were hot on the heels of the 
frequency responses of Maxell UDXL 
and TDK SA. We had a great frequency 
response up to about 14,500hz. So, our 
Cassettes were great for most recorders. 

Now our new Gold Label MLX is 


second to none. We have a frequency 

response to 19,500hz and we'll go head 

to head against any tape on the market. 
BUT THAT'S NOT ALL 

Hi Frequency protection! We've made 
mostly industrial cassettes for high 
speed duplication. We've developed a 
special jam proof cassette. |t uses a 
spring tension liner within the cassette 
that guides the tape as it winds. 

We coat these liners with a chemical 
called Molysulfide. As tape moves with- 
in the cassette, friction causes the build 
up of static electricity. Static electricity 
is drastically reduced by the Molysulfide 
and so is its tendency to erase very high 
frequencies. A very important consider- 
ation for often played tapes. 

TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

Try these high energy cassettes and the 
electronic flash camera in your own 
home for 30 days. If you aren't 100% 
satisfied for any reason, return only 9 of 
the cassettes and the camera in its orig- 
inal box within 30 days for a courteous 
refund. The 10th cassette is a free gift. 

To order your 10 Gold Label DAK 
MLX 90 minute cassettes and the elec- 
tronic flash camera for only $5 with 
your credit card, call the DAK toll free 
number or send your check for only 
$24.90 for the tapes, plus $5 for the 
camera and $3 for postage and handling 


for each group to DAK. Order No. 9353. 


(СА res please add 6% sales tax). 

Why not order an extra group of 10 
МІ.Х90 cassettes. We will add one free 
cassette to each additional group you 
buy and you can get an electronic flash 
camera for $5 with each group. 


Es 
INDUSTRIES 
INCORPORATED 


Call TOLL-FREE .... . (800) 423-2636 
In California Call . ..(213) 984-1559 
10845 Vanowen St, North Hollywood, СА 91605 


Concentrating 
collector 


yields high heat 
without tracking the sun 


SUMMER 
SUN 


HOT 
LIQUID 
ойт BLACK ABSORBENT COATING 
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It could heat a house 
in winter, power an 
air conditioner in summer 


By ROBERT ANDERSON 


Physicists at the University of Chica- 
go have harnessed the sun’s energy 
from sunup to sundown with a solar 
collector that stands still—it doesn’t 
have a tracking system to follow the 
sun across the sky. They call it the 
Compound Parabolic Concentrator. 
Unlike most stationary collectors, it is 
designed to get really hot: Oil passing 
through it is heated to 600 degrees F 
and water to 200 degrees F. Operating 
at 400 degrees F, it is twice as efficient 


Compound Parabolic Concentrator con- 
sists of evacuated tubes with clear glass 
tops and silvered reflective surfaces be- 
low. The curved shape of each reflector is 
composed of two parabolas, hence the 
name. The sun's rays pass through the 
glass, strike the reflective surface, and are 
reflected to the absorber pipe. The pipe 
absorbs the solar heat and transfers it to 
the liquid passing through. 


as any non-tracking collector now 
being sold, the physicists say. 

The collector has 45 fluorescent-like 
vacuum tubes embedded in its four- 
by-13-foot panel. The length of the 
tubes follows an east-west axis in- 


-stead of the north-south orientation of 


conventional flat-plate collectors, and 
the collector is tilted up to face south. 
The tubes have aclear, cylindrical top, 
but their reflective underside takes 
the shape of two broad parabolas (see 
diagram). Because of the shape, the 
collector accepts sunlight over a fairly 
wide-angle. Thus, as the sun makes its 
east-west arc across the sky, its rays 
fall continuously within the accep- 
tance angle of the tubes—whatever 
the time of year. The reflective sur- 
faces direct the rays to absorption 
pipes, which pass through the tubes. 
These %-inch-diameter liquid-carry- 
ing pipes are covered with a selective 
coating that suppresses reradiation of 
absorbed energy. The vacuum hous- 
ing reduces heat loss by conduction 
and convection. The collector concen- 
trates the solar energy by a factor of 
1.17. 

High-temperature collectors can 
greatly expand the usefulness of solar 
energy. Project engineer Mike Hilgart 
explained: “Heating and cooling a 
building requires temperatures from 
140 to 300 degrees F, and most indus- 
trial processes require liquid from 200 
to 450 degrees. A flat-plate collector 
will lose as much heat as it gathers 
around 200 degrees F.” 

The Compound Parabolic Concen- 
trator’s only competitors are sun- 
tracking collectors. They can collect 
heat above 600 degrees F but are 
expensive to build and maintain. The 
Chicago collector is of simple design 
and cheaper to build and maintain. 

The collector was designed by Uni- 
versity of Chicago researchers Roland 
Winston (in photo) and Joseph O’Gal- 
lagher. A similar collector using the 
compound-parabolic principle was de- 
veloped earlier by Winston with the 
help of Argonne National Laboratory 
(PS, Oct. '76]. Several models are оп 
the market. But these older units are 
larger and require an additional layer 
of glass, not sealed in, which means a 
drop in efficiency. 

“To operate a home air conditioner 
you'd need about a 400-square-foot 
collector,” Hilgart pointed out. “You 
could build this for $5,000 to $8,000. It 
would also provide 60 to 80 percent of 
your winter heat.” 

Department of Energy officials 
overseeing the project are enthusias- 
tic, as they see in this a collector that 
can be used year-round. The Chicago 
researchers are confident that it will 
soon be on the market. ш) 
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CLASSIC MEN'S SLACKS М 


ONLY 5 ]/ EACH (when you 
ә buy two pairs] i 
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AND M 

О МЕХ andsomely tailored, neatly 
ished to length • 100% Celanese Fortrel® polyester for ultimate 
comfort * Ban-Rol* no-curl waistband « dependable Talon по- 
snag zipper • four man- 
sized pockets • reinforced 
belt loops * simply 
machine wash and dry— 
always stay crease-per- 
fect * 8classic colors 
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Navy Blue Loden Camel Rust Brown Gray Black 


YESI Please save me time and money. Rush my Classic 
* Men's Slacks right to my door for a week's wear test 
and enclose my Savings Certificate worth $2.00 OFF my next 
purchase. | have enclosed $19.95 for BOTH PAIRS; or 
charged them to my credit card as indicated below. | under- 
stand that | may return my slacks at my expense after one 
week and receive a prompt and complete refund or credit. 


TO ORDER, CHECK COLORS AND FILL IN YOUR SIZE. MONEY-BACK GUARANTEE! 


DESCRIPTION ОТҮ | PRICE 
Slacks 2723 2 51995 
Мауу ao | Came! o4 || Gray ов 
Вше 09 Rut — 07] Black 02 | 
Loden 25 Brown e 
WHAT SIZE? Give: Waist measure — — |(304ти48У 
Pants inseam, please circle: 


Short Medium Long X-Long XX-Long* 
(27-28) (29-30) (31-32) (33-34) (35-36) 


*XXL inseams available in waist sizes 32 thru 42 only. 


O Mr. O Mrs. п Miss 8BM-A 
Address. Apt. = 

City. State. Zip. 

Home Phone No. ( ) 


О 1 have enclosed a check or money order. О Please charge my: О Visa O MasterCard 


BLAIR WILL PAY 
ALL POSTAGE AND 
HANDLING COSTS. 


Credit Card Number. Expiration Date —/ 


Signature. 
Mail today to: BLAIR, NPC MENSWEAR, WARREN, PA 16366 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Component TV from Zenith 


Just when you made enough room in 
your den to fit that new 25-inch, walnut- 
veneered TV console, look what they've 
done: The latest TV you can buy is a com- 
ponent system—separate boxes that will 
now make you clear off the den shelves 
instead [Component TV,” PS, June]. 

Just as the old one-piece radio evolved 
into your component stereo system, your 
television set may soon become just a 
fond memory. It too has been broken up 
into essential component pieces—all de- 
signed for the highest degree of picture 
quality and flexibility. 

As | reported last month, Zenith was 
considering introducing а component 
system. But not any longer. The consider- 


ing is over: You're seeing (left and be- 
low) the first photographs of Zenith's new 
“Hi-Tech” component system. As with 
other component systems, you can ex- 
pect top picture and sound quality. But 
Zenith seems to have gone all outto make 
this system extremely flexible. 

The monitor (left), for example, con- 
tains its own audio amp and speaker sys- 
tem. That allows you to use it as an audio 
monitor or eliminate an exterior amplifier 
and speaker system. And, besides stan- 
dard video input, it will accept an RGB 
(red, green, blue) video source for maxi- 
mum color separation on the screen. (At 
present, however, only a few computers 
can take advantage of it.) 

The tuner (bottom) has 112-channel ca- 
pability—including 42 cable-TV channels. 
You can choose one directly using a front- 
mounted keyboard or by remote control. 
And it's programmable for automatic 
channel scanning. 

The video output of the tuner goes to 
the monitor; the audio is sent to the 20- 
watt-per-channel stereo-amplifier com- 
ponent (below, center). The amp not only 
accepts the TV as a source (and stereo TV 
when it comes) but an audio turntable 
and tape deck, as well. 

Finally, there is the source-selector box 
(below, top); it's one of the nicest designs 
I've seen. Like many others, you can 


choose one of six different input sources. 
But unlike the others, each source can be 
either an RF signal or separate video and 
audio lines. That gives it flexibility to work 
with just about anything you have now or 
will add later. Also, each input switch has. 
two active positions: MONITOR and RECORD. 
It allows you to easily record one show 
while you watch another. That may sound 
simple, but it gets a bit complicated once 
you begin adding lots of sources to your 
video system. Prices are not yet set. 


Mavigraph 

Last year, Sony showed the Mavica cam- 
era ["Electronic Photography," PS, Dec. 
'81]. It resembles a 35-mm SLR camera, 
but inside up to 50 still photographs are 
recorded on a small magnetic disc. The 
problem, however, was that the pictures 
could only be seen by inserting the disc 
into a special player connected to your TV 
set. 

Now there's the Mavigraph (photo 
above). It's an electronic printer, sched- 
uled to be sold sometime next year. Feed 
it a color video signal, and in about five 
minutes the clever box serves you a dry 
color photograph. 

It uses no chemicals. Instead, four dis- 

Continued 
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Courses in Computers 
and Programming 


Fully Portable 
Test Instruments. 


Hand-held 
Digital Multimeter 


Programmable 
Automobile Horn 


Emergency 
Power System 


Hydraulic 
Log Splitter 


4 


Domestic Solar 
Water Heater 


Disk Drives and Peripherals. К. 


— 
— . All-in-One Computer 


High-Speed Dot Matrix Printer 


Heathkit CATALOG 


450 kits and products: solar hot 
water systems, satellite TV, all-in-one 
computers, test instruments, amateur 
radio gear, self-study courses in com- 
puter literacy and state-of-the-art 
electronics, energy conservation and 
home security devices, fine stereo 
components, color televisions, au- 
tomotive or marine aids, home con- 
veniences and more — things you've 
always wanted and needed, right now 
at low kit prices from Heath. 


For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 


Space Phone 
Television 


Home 
Earth 
tation and 
Receiver 


Heathkit products are also displayed, sold and serviced at 60 Heathkit Electronic 
Centers* nationwide. Consult telephone directory white pages for location. 

"Operated by Veritechnology Electronics Corporation, a wholly owned subsidiary 
of Zenith Radio Corporation. Some retail prices may be slightly higher. 


Discover the fun of kitbuilding - it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits. 


SEND FOR FREE CATALOG 
Our 104-page catalog is Free! If coupon is 
missing write: Heath Company, Dept. 
016-912, Benton Harbor, МІ 49022. 


Heathkit Heath Company, Dept. 016-912 
Benton Harbor, МІ 49022 
Send me the latest free Heathkit Catalog now. 


| want to “build in" the quality difference. 
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Tools 


Educational 
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Audio Components 
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Digital Marine 
Depth Sounder 


Amateur Radio Gear. 


Computerized 


Weather Station 


Address. 


City 
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[Continued] 


posable dye sheets (yellow, magenta, cyan, and black) are used 
with a thermal print head and paper. The head makes four 
passes over the paper—each time with a different color dye 
sheet. As the head heats, in proportion to the video signal, the 
correct amount of dye is transferred to the paper by evaporation. 
Result: a permanent color picture from a video signal. 

Since any video signal can be used, the Mavigraph could be 
used to permanently capture an image from a video camera, 
VCR, or home computer. And since it uses an electronic signal 
rather than a photographic exposure, colors can be changed or 
enhanced at the time of processing. The 4.5-by-six-inch photos 
l've seen are of fair-to-good quality (about equal to the first Po- 
laroids). Different sizes will be available, and there will be two 
machines: one for home use and another for industrial pur- 
poses. The home machine will cost about $800. 


We're in trouble—again 


Remember: A federal court has decided that it's illegal for any- 
one to videotape copyrighted material. And if you're a regular 
reader of "Look and Listen," you'll also remember | warned you 
it was bound to happen and that it will be that way until the 
courts figure out a fair-compensation practice. (A fair-compen- 
sation practice means that we will pay higher prices for tape and 
recorders so the manufacturers can pay royalties to the movie 
producers.) But that's just the beginning. According to a survey 
done by Warner, you and | have also been guilty of audio taping 
over $2.85 billion worth of copyrighted music. That, too, is а 
no-no, according to a newly formed "Coalition to Save Amer- 
ica's Music." The coalition is working to pass Mathias Amend- 
ment 1333, which extends coverage to both video and audio 
recording equipment and—are you ready?—also "provides com- 
pensation for copyright owners." If it goes through, look for 
higher prices on blank audio tape and recorders in the future. 
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Quick looks 


@ Nikon has entered the video-cassette business. Its new Por- 
table Video System consists of a camera, recorder, tuner, and 
home power supply. The camera ($800) uses an f/1.2 zoom lens 
with 6:1 zoom ratio and macro capability. The deck ($750) is a 
VHS type with slow motion, freeze frame, and rapid search. The 
tuner ($320) is programmable for up to four programs within a 
two-week period. 

© It may very well prove to be the last try at saving the reel- 
to-reel tape recorder: Akai, Teac, TDK, and Maxell joined forces 
three years ago to create the “extra-efficiency” (EE) reel recorder 
scheduled to be available here shortly. Designed for the audio 
buff, it uses a new high-density tape, runs at 3.75 inches per 
second, and will cost about $775. 

9 You just installed a satellite receiving station at home to 
pick up unscrambled HBO signals? Wrong—HBO will soon be 
scrambling those signals, too. 

€ |'ve found there are two ways to easily lose your money: Go 
to Las Vegas or bet on the FCC. It was just over two years ago 
that it decided to go with the Magnavox plan for AM stereo 
transmission. | even did a story in Poputar Science congratulat- 
ing the FCC for finally making a decision [PS, July '80]. Surprise: 
The commission has decided to reverse that decision and "let 
the market" decide. We are now no closer to AM stereo than we 
were three or four years ago. 

© Western Union, the Corporation for Public Broadcasting, 
and National Public Radio have signed an agreement. Result: 
Commercial radio can go worldwide through the Westar satellite 
system. The Sunday Show-the first user of the system—plans 
live concerts from Germany, the U.S., and Paris in the near 
future. 

© From our "just what you needed" department: Pop the vid- 
eodisc in your CED player and—ding-dong—Avon is calling. If 
the Avon-RCA deal goes through, the special discs will carry 
product information for Avon district managers. But it does 
make you wonder about how future catalogs could be sent in те 
mail. 


"oJ ft. away! 


Raid Wasp & Hornet Killer has a long- 
distance spray-nozzle to keep you at 
a good distance. You spray it 
directly on the nest. It kills on 
contact and saturates the nest 
% to kill late-coming or returning 
\ insects. Use it once and the 
job is done. 


Gas saver 
that really works 


After testing hundreds of aftermarket 
gas-saving devices that didn’t work, 
the Environmental Protection Agency 
has finally given the nod of approval 
to a simple and low-cost unit that can 
improve fuel economy by four percent, 
according to the agency. 

The device is the Passmaster, and it 
simply disconnects the air-conditioner 
compressor when you're accelerating. 
The maker, Halem Industries, says 
some users are saving as much as five 
to seven percent. Equally important, 
it does not impair pollution control 
and it does improve car perfor- 
mance. 

There are two catches. It won't work 
on a diesel, because there's no mani- 
fold vacuum. And it only works on 
cars with air conditioning when the 
air conditioner is in use. That's 
because the Passmaster is basically a 
Switch operated by vacuum to discon- 
nect the air-conditioner compressor- 
drive clutch under conditions of high 
engine load. 

Back in the days of big V8's the five- 
to 15-hp compressor load wasn't really 
significant. With today's much small- 
er engines the compressor takes a 
larger portion of the engine's total 
power. Thus, when you hit the gas 
pedal to pass or accelerate, the engine 
works very hard and burns lots of fuel 
to speed up the car and still keep the 
compressor turning. The Passmaster 
drops off the compressor load for five 
to 30 seconds to save gas and give 
extra zip for passing. The effect on the 
comfort level inside the car is not 
noticeable. 

Obviously, under sustained cruis- 
ing conditions the unit will seldom be 
called into action. But in stop-and-go 
driving on a hot day the gas saving 
can be significant. 

Fortunately, there's nothing tricky 
about the installation, and most car 
owners can do it themselves. You sim- 
ply screw the Passmaster body to any 
handy surface under the hood, tee into 
a vacuum line with a couple of rubber 
hose connectors, and use a pair of 
twist-on wire connectors to cut into 
the compressor-control wire. The 
Passmaster sells for under $16. Halem 
Industries, Inc., Box 1419, Cocoa, Fla. 
32922.—E. F. Lindsley 


NOW... 
AT A DISCOUNT 
Casio's Ultimate 
Time Monitor 


30-DAY FREE TRIAL — 1-YEAR WARRANTY 


The best of 
both worlds from. . . 


Never before 
such a watch 
available at 


CHECK THE VALUE!!! 


TWO SIMULTANEOUS TIME ZONES — 
Unique dual display with digital and LCD 
watch hands allows you to view two time 
zones at one glance. And you can set the 
digital display for 12- or 24-hour time. 
Time 10 the second, month, date 
GO| are displayed clearly. 
TWO CALENDAR DISPLAYS — M 
calendar display (this month and 
шата month) appears with a touch of t 
pre-programmed until the year 2029. 
PROFESSIONAL COUNTDOWN AND 


CHRONO — ideal for tallying minutes on 
your parking meter, conference time, flight 
approaches or anything you like, The 


graphic chronograph and countdown timer 
| functions alert you by sight and sound 

when the preset time is up. LCD hands 
Esi indicate the minutes and second by one 


SRATWWALME | Sweep per second (counterclockwise for 
countdown timer). 1-hour chronograph 
records split/'ap/time to 1/100 second, 
and 1st & 2nd place time and then 
repeats. The countdown timer can be 
set for any time between 1 minute and 
1 hour. Time repeats with a press of a button. 
THREE-MELODY ALARM SYSTEM — Three different melodies 
(Dixie, Greensleeves, Clemertine) plus “Big Ben” tune at 
noon, wake you, remind you and organize your day. Or you 
can substitute a 20 second signal for these computer 
melodies. Plus. . this water-resistant wonder has а nightlight, 
precision quartz accuracy to + 15 seconds per month, a 
Jonge lithium battery, one-year warranty and our 30-day 
money-back guarantee if not completely satisfied. 

THREE STYLES AVAILABLE — This beauty is availabe in 
three good-looking styles. The featherweight black resin case 
and band model AX-1 is available for $38.00. Model АХ-250 
in chrome with stainless steel back and band is only $48.00, 
and for $78.00, you can own the luxurious AX:510 with 
precious palladium-plated case (metal from the platinum 
group) and band. 


CREDIT CARD HOLDERS 
MAY ORDER TOLL-FREE 


(800) 437-4385 


In North Dakota or if no answer, 
call (800) 835-2246 


On e Ran 


107 Roberts Street, Department PS7 
Р.О. Box 67 Fargo, ND 58102 
Telephone (701) 232-9400 

To order, call the tol-free number above, or send a 

check or money order for the total amount plus $2.50 

for the first watch, $1.00 for each additional watch to 

cover shipping and insurance costs. For U.P.S. 

BLUE LABEL 48-hour delivery, add an additional $2.00. 
© 


North Dakota residents add 3% tax. 
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Nissan Sentra 
—front-drive replacement 
for the Datsun 210 


Meet the new gas-engine fuel-economy champ. According 
to the EPA, the Nissan Sentra gets 43 mpg in the city and 
58 mpg on the highway. (Honda’s Civic FE, the former 
champ, gets 41 and 55, respectively.) 

Idrove a sporty two-door hatchback version of the Sentra 
in Tokyo recently (top photo). The Sunny SGX-E, as it’s 
called in Japan, was equipped with a 1.5-liter four-cylinder 
engine, five-speed transmission, sun roof, and an ultra- 
plush interior. (A four-speed manual and an automatic are 
also available.) I found the Sentra to be a big improvement 
over the 210. The front-wheel-drive layout improves inte- 
rior room immensely. Driving position and visibility are 
excellent; this is a great car for sightseeing. The Recaro- 
inspired bucket seats don’t have the lateral support of the 
original, but they are comfortable and fully recline (lower 
photo). 

Handling is typically front-wheel-drive: The car is stable 
at highway speeds, even in crosswinds. Steering, however, 
has a pleasantly light feel. Overall, the Sentra’s handling 
reminded me of its more expensive brother, the Nissan 
Stanza. Sentra will be introduced as a 1982/6 model in 
two-door-hatchback, four-door-sedan, and station-wagon 
versions.—R. L. Stepler 


4 WE'RE NOT JUST ANOTHER 
FLASH IN JAPAN. 


It's true that Nippondenso Spark Plugs come factory-installed on millions 
of Suzuki, Yamaha, Kawasaki, and Honda motorcycles; as well as in 
Toyota, Subaru, Mazda, and other Japanese cars and trucks. 


But then ND plugs also meet the factory specifications for major 
American and European makes as well. 


In fact, Nippondenso is a leader in electronics technology for just about 
everything that moves on wheels. 


So if you thought ND plugs were just for Japanese machines. ..have we 
got a flash for you 


NIPPCINDENSO 


The Fastest Growing Spark Plug 
in America. 


To order any standard ND Spark Plug, send $2.05, plus .50c shipping and handling, to: Nippondenso of 
Los Angeles, Inc., Customer Service Dept., 857 East 230th Street, Carson, California 90745 (California 
residents add 6% sales tax.) Be sure to specify the make, model, and year of motorcycle. 
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Lights Kings, 8 mg. “tar”, 0 .7 mg, nicotine; Lights 1005, 9 mg. 
"tar", O .8 mg. nicotine av. per cigarette, ЕТО Report Dec, 81, 
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RALEIGH LIGHTS 


DUTCH BOY KNOWS 
THIS PAINT IS GOOD. 


THEY MAKE IT. 


Ган YEAR 
à xw Же 0 DURABILITY 


forme! 


Exterior DURA WHITE 3809 


| к Acrylic Latex Flat 


House Paint 


ШЕТІ 
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Available at over 1,900 К mart stores across the U.S.A. 


Performer quality by Dutch Boy The price by K mart. 


The Saving Place * 


A super spyglass 


— and other promising inventions from 
the Geneva International Exhibition 


By DAVID SCOTT 


— = 


SUPER SPYGLASS 

Flipping the finger-tip lever doubles the 
power of this truncated telescope. A piv- 
oting, two-sided mirror does the trick. 
One side reflects light from the lens di- 
rectly to the eyepiece for low magnifica- 
tion (five or eight times, depending on 


lens used). Switching to high power 
(10Х or 16X) flips the mirror 90 degrees, 
exposing previously hidden magnifying 
optics behind the lens. The magnified 
image passes through a pair of prisms 
up to the raised mirror, then up to the 
eyepiece. The bird watcher (or spy) 


need not refocus when switching be- 
tween powers. The adjustable eyepiece 
has a universal rangefinder in the image 
field. S. R. Clave (9 rue Olivier-Metra, 
75020 Paris, France) invented it. 


For more from the inventors, turn page 
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Geneva Exhibition 


[Continued] 


GOLFER'S GUIDE 

Aspiring pros can practice the perfect 
swing every time—and develop the mus- 
cle power and control needed for a hole 
in one. To use the trainer, the player 
clamps his club to a rolling guide on the 
track. When the player swings, the club 
swishes in a precise arc around the 
loop. The track's adjustable legs vary 
the arc shape so the player can practice 
different swings. The trainer's tubular 
frame adjusts for player height; foot po- 
Sitions are marked on the rubber mat. 
The only thing missing is the ball—it 
makes practicing golfers freeze, claims 
inventor B. Hansen (254 Willarong, Car- 
ingbah South, N.S.W. 2229, Australia). 


GATELESS GATE 

People stroll across it easily. But hoofed 
animals are loath to step onto the 
rough-textured, angled cubes of this 
unique farm gate, claims C. Grospiron 
(01410 Lelex, France). Made of ABS 
plastic filled with hard foam, the grid is 
a cheap alternative to conventional steel 
cattle grids that require a concrete 
drainage pit. One panel serves as a pe- 
destrian passage through paddocks; two 
or more bolt together for pastures. 


STEREO LENS 

With a double-prism lens, any camera 
can make dual exposures for viewing in 
a child's (or Victorian's) stereoscope. 
The compact lens is easier to tote than 
the conventional bulky twin-lens attach- 
ment. Yet the wide-angled, pyramid- 


FOLDING LADDER 

It collapses to the size and shape of a 
large picture frame (22 by 18 inches) but 
stretches to seven feet when unfolded. 
Spring-loaded plungers on each rung 
lock the pivoting sections in place. Two 
steel hooks convert the top upright into 
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STEEL SNAPPER 

Bolt cutting without brute force—that's 
the advantage of this shear-action cut- 
ter. Instead of standard wedge-shaped 
pincers, it has tough scissors-like steel 
blades supported by strong jaws. Pow- 
erful cam action provides the force 
needed to shear hard steel gently—with- 
out sending sharp pieces flying. The 
tool even cuts stainless wire rope. A. 
Boyajian (Box 811, Manhattan Beach, 
Calif. 90266) invented the cutter. 


shaped prisms give the same picture 
separation as a twin-lens attachment. 
The lens has a screw fitting for speedy 
mounting, and turns freely for vertical 
alignment of the dark picture-division 
line. The inventor is Suk Kyun (New In- 


| vention Institute, Seoul, Korea). 


a horizontal wall brace or paint stand. 
Four similar hooks turn the whole lad- 
der into a trestle-like platform. Want a 
stepladder? The inventor (S. Alimbau 
Marques, 21 San Elias, Barcelona 6, 
Spain) shoulders a second unit that links 
to the first with plug-in hinges. 


For more from the inventors, see page 44 


CUSTOMER INFORMATION FROM GENERAL MOTORS 


HOW TO SAVE YOUR LIFE 
AND THE ONE NEXT TO YOU 


OVERCOMING YOUR PSYCHOLOGICAL RESISTANCE TO SEAT BELTS MAY BE THE KEY. 


The facts are startling. 
Experts estimate that almost 
half of all automobile occupant 
fatalities and many serious 
injuries might have been 
avoided if the people had been 
wearing seat belts. That’s 
because most injuries occur 
when the car stops abruptly 
and the occupants are thrown 
against the car’s interior or 
out of the car. Belts reduce 
this risk. 

Many people say they 
know the facts, but they still 
don’t wear belts. Their reasons 
range all over the lot: seat 
belts are troublesome to put 
on, they are uncomfortable, 
or they wrinkle your clothes. 
Some people even think get- 
ting hurt or killed in a car 
accident is a question of fate; 
and, therefore, seat belts don’t 
matter. 

If you’re one of those 
people who don’t use belts for 
one reason or another, please 
think carefully about your 
motivations. Are your objec- 
tions to seat belts based on 
the facts or on rationalizations? 

Here are a few of the 
common rationalizations. 
Many people say they are 


afraid of being trapped in a 
car by a seat belt. In fact, in 
the vast majority of cases, seat 
belts protect passengers from 
severe injuries, allowing them 
to escape more quickly. Another 
popular rationalization: you'll 
be saved by being thrown 
clear of the car. Here again, 
accident data have proved that 
to be untrue—you are almost 
always safer inside the car. 

Some people use seat 
belts for highway driving, but 
rationalize it’s not worth the 
trouble to buckle up for short 
trips. The numbers tell a dif- 
ferent story: 80% of all auto- 
mobile accidents causing serious 
injury or death involve cars 
traveling under 40 miles per 
hour. And three quarters of 
all collisions happen less than 
25 miles from the driver's 
home. 

When you're the driver, 
you have the psychological 
authority to convince all of 
the passengers that they 
Should wear seat belts. It has 
been shown that in a car, the 
driver is considered to be an 
authority figure. A simple 
reminder from you may help 
save someone's life. 

Another common myth: 
holding a small child in your 
arms will provide the child 
with sufficient protection 
during a crash. The safety 
experts disagree. They point 


out that even during a 30 mph 
collision, a 10-pound child 
can exert a 300-pound force 
against the parent's grip. 
So please make sure Child 
Restraint Systems are used 
for children who aren't old 
enough to use regular seat 
belts. 

If you're an employer, 
encourage your employees to 
wear seat belts. At GM, we've 
made it a matter of policy that 
everyone riding in company- 
owned vehicles is expected 
to wear lap and shoulder belts. 

We heartily support the 
program initiated by the 
National Highway Traffic 
Safety Administration to en- 
courage the use of seat belts. 
So please fasten your own 
belt, and urge your family 
and friends to follow your 
example. Even the best driver 
in the world can't predict what 
another driver will do. 


This advertisement is part of our 
continuing effort to give custom- 
ers useful information about their 
cars and trucks and the company 
that builds them. 
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General Motors 
Chevrolet * Pontiac 
Oldsmobile е Buick 

Cadillac • GMC Truck 


Geneva Exhibition 
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DIESEL CHECKER 

A sluggish injector valve wastes diesel 
fuel. But testing the valves usually 
means removing them from the en- 
gine—a time-consuming and costly job. 
With this electronic tester, a home me- 
chanic can leave the valves in place. As 
the engine runs, the small, magnet- 


JIGSAW JOINTS 

Makers of metal lawn chairs, storage 
racks, and other tubular furniture can 
forget about bolts and brazing torches, 
says inventor M. Renaud (18 route d'As- 
nieres, 92110 Clichy, France). Cold-form- 
ing joins metal tubes better than con- 
ventional methods, he claims. No drill- 
ing or machining is needed just a little 
pulling and pushing. The outside face of 
one tube is first crimped into a ridge 
that fits into the U-shaped groove of a 
mating tube. Before joining, a small 
locking pin slips into the groove. As the 
mating tubes are pressed together, the 
pin spreads the two flattened sides of 
the ridged tube, locking it firmly. 
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mounted pickup monitors timing of 
each injector body. The pickup trans- 
lates the noise of the valve needle strik- 
ing its seat into pulses on an LED display. 
Abnormally long or short pulses flag a 
faulty injector. Keldan Investments (14 
Kennedy St., Gladesville, N.S.W. 2111, 
Australia) developed the tester. 


FARMER'S HELPER 

To give seeds a better start, mix them 
with a gel before planting. That's the ra- 
tionale behind this unique seed planter 
developed by Flowsow Engineering Co. 
(Silverhill, Robertsbridge, Sussex TN32 
5PA, England). A pump mounted on the 
planter's roller feeds the gel-seed mix 
into an extrusion tube behind it. This 
squeezes out a ribbon of the jellylike 
stuff into a furrow. The gel-protected 
seeds have a higher germination rate 
than dry-sown ones, claims the compa- 
ny. Nutrients and fungicides mixed into 
the gel further protect the seeds. A 
bonus: The gel should confuse 
seed-eating birds. 


SPEEDY GRAPPLER 

Bobbing for buoys is easier with the 
clever boathook invented by C. Pecorini 
(2 rue du Bugnon, 1217 Meyrin, Switzer- 
land). When grappling, the sliding hook 
is held firm by a lever wedged in a 
groove. As the buoy ring drops into this 
groove it depresses the lever, releasing 
the hook. When the pole is pulled, its 
end slides over the ring to the hook's in- 
ner point, and the rope threads the ring. 


PINWHEEL WINDMILL 

It looks like a lazy waterwheel, but it 
produces 10 times the energy of an 
ordinary windmill, claims the inventor 
(D. Gual, Ave. Paul Ravoux, Cedex 103, 
30400 Villeneuve les Avignon, France). 
Wind from any direction can enter the 
pinwheel-like ducts that circle the ma- 
chine. These spiral passages channel 
the air toward a multi-bladed turbine. A 
series of aerodynamic baffles (on disc, 
upper left) help speed the whirling air 
into a high-velocity vortex around the 
turbine blades. In a 30-mph wind, this 
one-meter prototype runs a turbine at 
1,350 rpm to produce 350 watts of elec- 
tricity from a center-mounted generator. 
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he Saturn V is a deep fringe micro- 

wave receiver for homeowners that 

are outside of the service area of local 
pay TV stations (i.e., HBO, Showtime). The 
Saturn V is a high technology microwave 
downconverter featuring State-of-the-Art elec- 
tronics for general microwave usage in the 
frequency range of 2.0 to 2.5 Ghz. The Saturn 
V is designed to be mounted with a clean line 
of sight (50 to 60 miles) of the transmission 
tower in the area. 


Design/Performance features: 


е High Gain: 40db typical е Low Noise: 2-2.5 
db * Tuning Range: 2-2.5 Ghz * High Selec- 
tivity: 30 db « Dynamic Range: 60 dbmv • 
Output Impedance: 75 ohms * Range: Line of 
Sight: 200 miles • Tunes 54 thru 75 Mhz IF 
Frequency (channels 2-6) е 20" Dia. 


Parabolic.Antenna * No-drift temperature 
compensated VCO * Dish mounted down- 
converter eliminates external antenna • 
Precision regulated power supply * 60' cable, 
cable adapters, brackets and hardware 
included е 6 month warranty 

Suggested Retail .................. $245.00 


Summer Special .. . $169.99 
We accept MasterCharge & Visa. 


Orders Only, CALL: Microwave and Satelite Systems 


TOLL FREE — 

1-800-824-7927 ( 

UPS — C.O.D. AU 
Volume Prices Industries -— 
on Request 


4558 Auburn Blvd., Suite 208 


Sacramento, California 95841 (916) 454-2190 


KOOL ULTRA 


No other ultra brings 

you a sensation this 
refreshing. Even at 2 mg., 
Kool Ultra has taste that 
outplays thern all. 


Warning: The Surgeon General Has Determined г тй 
That Cigarette Smoking |5 Dangerous to Your Health. | 


mg. AKE wi nicotine; 10075,5 mg. "tar", 
mu mg. nicotine av. per cigarette by ЕТС method. © 1982 BAW T Co. 
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There's something attractive about the 
idea of a windmill turning majestically on 
its tower, wringing kilowatts out of the 
passing breeze. The energy it produces is 
renewable, non-polluting, and (apparent- 
ly) free. Of course it isn't really free. While 
there's no charge for the wind, the wind- 
mill itself, along with the equipment 
needed to transform, store, and other- 
wise handle the power, costs quite a lot. 
So much, in fact, that in many—perhaps 
most—cases you come out better buying 
power from the power company rather 
than paying interest on the capital invest- 
ment necessary to build a windmill. 
Still, the idea is attractive. So attractive, 
in fact, that many windmill-manufactur- 
ing companies have sprung up across the 
country. A few make only large, industri- 
al-sized wind turbines. But an increasing 
number are making smaller machines, 
suitable for home or farm use. We had 
noted this growing trend but were sur- 
prised when we began looking around to 
try to find out how many companies were 
actually in the business. We found 25 
companies producing some 33 different 
models, not counting those that had only 
minor differences. And we may have 
missed some small regional companies. 
National sales are, of course, unknown. 
And it is obvious that no significant part 
of our residential electricity is being pro- 
duced by windmills. But there is sharp— 
and growing—interest in the field. Enough 
во, we felt, that we should tell you some- 
thing about the variety of machines that 
are now available for immediate installa- 
tion for anyone with the money to buy 
them. A few of these machines appear on 
our cover, which suggests the great vari- 
ety of sizes and designs being made by 
various companies. The article—along 
with a full listing of models and their char- 
acteristics—begins on page 52. 


Flying Phoenix 

The huge (102-foot wingspan) inflatable 
man-powered aircraft called Phoenix [PS, 
March] has flown under person pow- 
er. The big event took place one spring 
morning near a warehouse at London 
Docks, London, England. "I had obtained 
permission to use a huge warehouse, 
hoping to test Phoenix indoors," writes 
designer Fred To. “This would have been 
a difficult operation, as the clear height is 
only about 21 feet. As the prop is 18 feet, 


we would have had to hold it tightly at [a] 
three-foot height maximum, and turns 
would have been difficult. But the ware- 
house would have given us conditions in- 
dependent of the weather. As the weather 
turned good after rigging, lan [Parker] de- 
cided to have a go outside the hanger 
where there is a huge concreted area. A 
breeze was present and there were only 
three people officially tending the aircraft, 
and that included lan Parker, the pilot. 

"After a very lengthy ground roll, the 
aircraft became airborne. Contrary to pre- 
dictions, the aircraft was controllable in 
all three axes. Several short flights were 
made; then everyone else had a go. 

"Great fun; now for more practice, and 
then we go at the remaining Kremer 
Prizes. Oh, by the way, the aircraft did 
come down heavily several times, and 
again the structure merely bent and noth- 
ing was damaged." 


OTRAG grounded 


A West German company, founded to 
build a rocket capable of launching pay- 
loads into Earth orbit, is in trouble. The 
company, OTRAG [PS, March '78], estab- 
lished a launch base in Zaire. When that 
arrangement collapsed, it established a 
similar base in Libya. But now it has dis- 
mantled that base, and the future of the 
project seems in doubt. Many govern- 
ments had filed diplomatic protests over 
the enterprise, claiming that it was de- 
signed to develop launchers for military 
payloads. The company denied the 
charges, claiming instead that it was de- 
veloping a rocket to deliver communica- 
tions satellites and other peaceful car- 
goes into orbit at an economical price. 

Apparently the pullout came after a 
battle within the company, sparked when 
some members of the board of directors 
were upset by criticism the company had 
received for operating in Libya. Inciden- 
tally, company officials claim that two of 
its four test launches were successful. 


Death of a space hab 


In October, we reported on Boeing's con- 
cept for the Space Operations Center, 
which was developed for NASA. It was to 
have been a modular unit, gradually as- 
sembled in space by shuttle crews, that 
could be used to park space tugs and pro- 
vide power and work space where ailing 


satellites could be repaired. Now the 
project is all but dead, reports Consulting 
Editor Jim Schefter. 

"The problem," writes Schefter, "is 
money. The center was envisioned by its 
backers as a massive and versatile space 
station that would be developed over the 
next decade. Its total cost would have ex- 
ceeded $15 billion, with a $4.8 billion 
price tag on the first phase alone. 

“Іп contrast, a competing proposal 
from Marshall Space Center has a first- 
phase price of just $700 million and a total 
cost of less than $1.5 billion. That plan 
calls for use of а 25-kW Powersat |Р5, 
May '81] as the base component. Modi- 
fied Spacelab habitats would be docked 
to the Powersat, providing living quarters 
and laboratory work space for full-time 
crews. The idea's advantages come from 
the fact that Spacelab is fully developed 
today, the Powersat is well along in pre- 
liminary design, and the station could be 
expanded with additional modules." 


Hot rocks 


Last October, Dave Scott reported from 
England on a new British geothermal ex- 
periment. After two holes were drilled 
1,000 feet into the hot rock layers under 
Camborne, England, explosives at the 
bottom of one hole were used to fracture 
the rock between the holes. Then water 
was pumped down one hole, through the 
hot fractured rock, and up the other. In a 
full-scale project, the heated water would 
be used to make steam to generate elec- 
tricity. Now, first reports indicate that (һе 
experiment was even more successful 
than engineers had hoped, and work is 
under way on the next phase: to drill new 
holes to 6,000 feet. Rock temperatures at 
that depth are still too low for commercial 
power generation, but the experiment 
should prove the feasibility of the tech- 
nique—important because such rock stra- 
ta lie beneath many of the most heavily 
populated areas, where power generation 
is critically important. 
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Тһе growing peril of 


space 
debris 


Space watchers are in a desperate 
race to keep track of 10,000 
unwanted flying objects 


By JIM SCHEFTER 
ILLUSTRATION BY PAUL ALEXANDER 


Hanging like a fishing bobber in a still pond, the Russian 
navigation satellite Cosmos 1275 swept quietly through 
empty space in the last moments of its short existence. 

Shortly after launch on June 4, 1981, it had become op- 
erational. Now, 50 days later, routinely circling in its 
near-polar orbit 600 miles high, Cosmos 1275 sliced across 
the arctic tundra over northern Alaska. 

Then came the unthinkable. Experts suspect that a 
nearly invisible shard of metal flashed from the void. The 
explosive impact shredded Cosmos 1275. In a fraction of a 
second on July 24, 1981, a working spacecraft turned into 
more than 140 pieces of orbiting junk. 

The Kessler Syndrome—a moving layer of space garbage 
whose flotsam can lead to disastrous collisions in orbit— 
had almost certainly claimed its most significant victim. 

“It’s speculation because no one could see it happen,” a 
West Coast expert in the field, who also described the 
craft’s probable shape, told me. “But of possible collisions 
in the past, this one is the strongest candidate. 

“We think it was a gravity-gradient satellite with no 
thrusters or fuel tanks on board. [A gravity-gradient 
spacecraft orients itself by responding to changes in grav- 
ity. The Russians have never released technical details on 
their navigation satellites.] Its mission was navigation, so 
it carried nothing that could explode. And it was working 
normally until something happened that broke it apart.” 

Another expert who analyzed the trajectory data agreed. 
“There is a good possibility that it was a collision, not a 
simple explosion,” he said. Both investigators asked not to 
be identified; even though the details of the Cosmos 1275 
incident are not secret, other elements of their work are 
classified. 

That event is just one in 1981 that is helping to feed a 
new and growing concern about debris in space. Both 
NASA and the military now have active investigations 
into the hazards of accumulating space debris. The poten- 
tial threat to the space shuttle, large space platforms of the 
future, and smaller satellites now in orbit will only get 
worse. 
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To get the story about this mounting problem, I talked to 
experts at Johnson Space Center in Houston, the North 
American Aerospace Defense Command (NORAD) in Col- 
orado Springs, the Air Force Space Division and the Aero- 
space Corporation, both in El Segundo, Calif., and others. 
Here's what they told me: 

@ Nearly 5,000 orbiting objects, ranging in size from a 
few inches to complete spacecraft and rocket bodies, are 
cataloged and tracked by NORAD. More than half of those 
objects are debris from explosions. Others are protective 
clamshell shrouds ejected from payloads, pieces that have 
torn away from tumbling satellites, objects ejected delib- 
erately, and unknown items suddenly "spawned" from oth- 
er objects. A new report says that another 5,000 un- 
tracked, but still dangerous, objects are in orbit. 

* More than 70 explosions or “fragmentations” have oc- 
curred in space since 1960. Some were deliberate, includ- 
ing 19 Russian anti-satellite tests. But most weren't. Of 
these, 10 were derelict U.S. Delta rocket second stages, 
some exploding nearly three years after completing their 
missions. At least seven explosions of all types occurred in 
1981 alone. 

* Collisions are increasingly probable. Two other Rus- 
sian craft may have spawned pieces from collisions, but 
the evidence is circumstantial. A deflated U.S. 
communications reflector balloon named PAGEOS proba- 
bly was fragmented by collision in July 1975, but, again, 
absolute evidence is lacking. 

€ Near misses (objects passing within 30 miles of each 
other) are increasing. At least two satellites were put un- 
der special watch in 1981 when NORAD radar data pre- 
dicted closest approach by debris to be less than 1,000 
yards. At geosynchronous altitudes alone (22,000 miles) 
there were 120 near misses in the last six months of 1981. 
Two active communications satellites passed within six 
miles of each other in April 1980. 

* Microscopic fragments of junk also orbit the Earth. 
Pits found in Apollo spacecraft windows and a Skylab win- 
dow brought home for analysis showed traces of aluminum 
that could only have come from a manufactured item. The 
finding causes concern for future instruments, such as 
large telescopes whose optics could be degraded. 

Continued 


A future space satellite is shattered by collision with a hail of 
space junk—clamshell shrouds, ejected stages, pieces from fuel- 
tank explosions, and fragments from other collisions. 


* Improvements іп tracking and surveillance аге 
needed. A new NORAD high-quality optical surveillance 
system will be operating soon, and NASA is studying an 
orbiting sensor system that could become a “picket fence” 
in space. 

"We've created a debris belt in orbit around the Earth,” 
astrophysicist Don Kessler of Johnson Space Center in 
Houston told me. His pioneering studies laid the founda- 
tion for most current work in the field. 

“People used to contend that space is self-cleansing,” he 
explained. “In fact, the low-altitude particles do decay into 
the atmosphere, but they’re constantly replaced by parti- 
cles from higher altitudes. 

"There's a rain-down effect of debris in orbit.” 

That effect is unofficially dubbed the Kessler Syndrome 
by the growing number of experts concerned about the 
hazard. Even the conservative American Institute of As- 
tronautics and Aeronautics recently issued a strongly 
worded paper on space debris, urging immediate action on 
several fronts before the problem becomes unmanage- 
able. 

The Delta rocket explosions already were being exam- 
ined. Engineering detective work at the McDonnell Doug- 
las Astronautics plant in Huntington Beach, Calif., where 
Delta is built, traced the probable cause to the common 
bulkhead between the hypergolic fuel and the oxidizer. 
(Hypergolic fuel ignites spontaneously on contact.) A 15- 
pound-per-square-inch pressure difference could rupture 
the bulkhead. 

In a typical mission, the Delta vent valves were closed 
after a payload was deployed. Floating derelict in and out 
of sunlight could cause pressures to build up until the 
bulkhead blew, as one did on January 27, 1981, over 


GG With a new display, objects 
as dim as a magnitude-16.5 
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Edith Range Land, Antarctica. That Delta had been in 
space nearly three years; others exploded in as little as a 
day. 

Once the problem was isolated, McDonnell Douglas 
knew what to do. "We changed the software to move the 
stage away from its payload, then fire the engine until it 
burns to depletion," said Delta Program Manager Louis 
Rayburn. "Then we left the valves open to vent any resid- 
ual propellant.” 

It seems to have worked. Recent Deltas have not blown. 
But some older stages still in orbit may yet contribute to 
the growing volume of debris. 

“Most of the Delta explosions come in the 900-mile-alti- 
tude range,” Kessler said. “There’s a peak in the debris 
concentration there and that’s the source of a lot of stuff 
raining down to lower altitudes.” 

Another and heavier debris concentration is found about 
500 miles up, according to Vladimir A. Chobotov, manager 
of the Space Hazards Office at the Aerospace Corporation. 
Much of that may be remnants of Soviet anti-satellite 
tests. Russian “hunter satellites” explode within about 
five miles of their targets, spraying large amounts of 
shrapnel into the area. 

That belt is within the altitude limits of the space shut- 
tle, though not for a typical mission. But debris does filter 
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down into the shuttle’s primary operating altitude 
range. 

“The hazard increases with the square of the radius of 
the spacecraft,” Chobotov explained, “and right now the 
problem is not severe.” 

Chobotov calculates that a shuttle at 170 miles altitude 
will have 67 encounters (within a distance of 120 miles) 
with objects larger than one meter during a four-day mis- 
sion. The probability of collision: a million to one. 

“But there are many more small objects raining down 
through this area,” he cautions. “We may need much more 
space-traffic control in the future.” 

And the number of objects up there is growing every 
year. NASA’s Kessler believes that collisions themselves, 
mostly between pieces of junk, will be the major source of 
debris within 10 years. 

Kessler did more than examine the actual debris hazard 
to active spacecraft. He looked at the way the debris belt 
propagates itself. Citing tests in which tiny fragments 
were fired at high velocity into metal blocks, he said that 
any collision produces a large number of new fragments. 
Each of these travels in its own orbit, gradually spreading 
out across space. 

In one test, а Ys-inch glass sphere was fired into a М- 
inch-thick aluminum plate at about 4.5 miles per second 
velocity. The sphere left an impact crater eight times its 
own diameter. 

In another test, a bean-size pellet weighing about six 
grams was fired into a 500-gram aluminum block about 
the size of a brick. The block was destroyed, with new frag- 
ments scattered about. 

A spacecraft weighing only 1,000 pounds could produce 
a million tiny fragments upon collision, Kessler said, 
though a few hundred seems to be the more common num- 
ber. “The most probable point for collisions is where orbits 
intersect,” Kessler said, “and the impact velocities can be 
from zero to about 10 miles per second.” 

Thus the polar regions, where large numbers of surveil- 
lance satellites in north-south orbits constantly cross, and 
the geostationary nodes used by communications satel- 
lites could become danger zones. Many of the Delta frag- 
ments are in polar orbits. 

With so many pieces in space, NORAD does well to keep 
accurate records. “For routine maintenance of an orbit, we 
attempt to get six observations per day,” Lt. Col. Peter H. 
Roe, chief of the Command Control Systems Division, told 
me. That includes active satellites, particularly on mili- 
tary missions, and other pieces of interest. 

For all objects below the 3,000-mile altitude, NORAD 
attempts to get one data point per day, Roe said, and ob- 
jects about to enter the atmosphere can get continuous, 
horizon-to-horizon tracking by NORAD sensors. 

The space shuttle also gets NORAD's full attention. The 
shuttle's orbital path is fed into computers and constantly 
compared with all known objects along the way. "We run а 
protective net out ahead of the shuttle by six to 12 hours," 
Roe said. "It's a major task for our computers." 

If a near miss is predicted, NASA is notified immediate- 
ly. Тһе same service may be available, on request, to other 
satellite operators. But NORAD stresses that all tracking 
data is subject to error, particularly for objects only ob- 
served once a day. 

"It may be accurate to two kilometers, plus or minus 40 
kilometers," Roe said. "You don't know within two kilome- 
ters exactly where a satellite is. You're dealing with math- 
ematical averages." 

АП data feed into NORAD's command center in huge 
tunnels and caverns carved under Cheyenne Mountain 
near Colorado Springs. There, banks of computers con- 
stantly sort the information, maintaining records of space 


debris that can be rapidly distinguished from missiles or 
other attack weapons. 

The NORAD complex, occupied in the late 1960's, is a 
self-contained command center shielded from nuclear at- 
tack by thousands of feet of granite. I visited the complex 
recently. 

We reached the first checkpoint by bus, driving through 
a 1,400-foot tunnel. From there, we walked, penetrating 
always deeper into the underground maze. Behind us, two 
massive blast doors, each three feet thick and weighing 25 
tons, stood ready to slam closed within 30 seconds of an 
alert. 

Blasting out the nearly three miles of tunnels, some 
nearly 40 feet high, began in 1961. Inside those tunnels 
NORAD built 15 steel buildings, most three stories high 
and all supported on huge coil springs and shock absorb- 
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ers. The delicate computers, communications equipment, 
radar electronics, and other gear installed in those build- 
ings are well protected against the shock of a direct nucle- 
ar hit on the mountain. 

Rounding the corner of a tunnel, I found myself staring 
into the blank steel side of the first three-story building 
about 50 yards ahead. Moments later, we were inside a 
conventional government-issue building, and it was easy 
to forget that we were under a mountain. For the next few 
hours, we looked at electronics shops, computer rooms, 
even a dispensary and cafeteria. 

But most of our attention went to the command center, a 
room filled with consoles, screens, message boards, and a 
communications system that connects the NORAD com- 
mander and his staff directly to the White House and all 
military commands. 

The NORAD inventory includes both radars and optical 
devices, such as the fabled Baker-Nunn cameras that have 
served space watchers well for decades. In lower orbits, 
pieces only a few inches across can be spotted. At geosyn- 
chronous orbits, objects one meter across can be seen. 

A new system called Ground-Based Electro-Optical 
Deep Space Surveillance, soon to be operating at four 
globe-spanning sites, will improve that significantly. The 
surveillance system focuses sensitive vidicon cameras 
through large astronomical telescopes, then feeds the light 
measurements in digital form to computers. 

The result is a display pinpointing anything moving 
across the star field at altitudes above 3,000 miles. Objects 
as dim as magnitude 16.5 can be identified. That’s the 
equivalent of finding a soccer ball 22,000 miles up. 

Using the NORAD orbital data, two of the command’s 
senior analysts have made widely respected contributions 
to determining the sources of orbital debris and to analyz- 
ing the potential for collisions. Preston Landry and John 
Gabbard sparked major improvements in computer pro- 
grams that backtrack orbital paths to determine what ob- 
ject fragmented, and where. 

Gabbard has also looked at several suspicious events to 
determine whether they were explosions or collisions. 
"We've never had a problem figuring out what object frag- 
mented,” he told me, but deciding how it did is harder. 


It takes deduction and speculation to find good candi- 
dates for collisions. One was PAGEOS, a 100-foot balloon 
inflated in orbit in 1966 and used to reflect radio signals. 
By 1975, PAGEOS was a partially deflated object of little 
interest. 

That changed when the inert balloon suddenly showed 
up in NORAD tracking as more than 70 separate pieces. If 
an object pierced the balloon, Gabbard reasoned, there 
should be two separate sets of fragments—one moving out 
from the entry hole and one from the exit hole. Computer 
runs pointed to that possibility. 

Gabbard even found a potential suspect for the impact- 
ing object, a small piece of an old satellite that was the 
only object in the area. That piece was never found 
again. 

Yet the evidence is not perfect because tracking is not 
perfect. “Imagination and speculation can either lead you 
to an important conclusion or get you in trouble,” Landry 
said of trying to pinpoint space collisions. “Without consid- 
erably greater capability than we have, it’s going to re- 
main speculation.” 

Deeply concerned over the growing risk of collision, 
NASA has put the General Electric Corp. to work evalu- 
ating instruments for an orbiting picket fence of sensors 
that would track debris in the realm where the shuttle 
flies. 

"We're looking at three types of devices,” GE's Sherm 
Neste said, "radar, lidar, and passive optical systems." In 
each case, the sensors would be put aboard spacecraft or- 
biting between 180 and 680 miles and would monitor the 
amount and trajectories of particles from 0.1 to 10 cm. 
"We're emphasizing the smaller sizes because ground ra- 
dars can see particles down to the 10-cm size," Neste said. 
"We want to add to the information available, not merely 
duplicate it." 

А space-borne radar with that capability would have a 
two-meter dish, Neste said. Because debris moves at such 
high speeds, the dish would not be swiveled. Instead, the 
radar beam itself would be steered electronically to follow 
its target. 

Lidar, or laser radar, also is being considered. It is 
slightly smaller and easier to steer, but problems may ex- 
ist in actually getting such a radar to work in space. 

The third system, Neste said, would use passive optics, 
either charge-coupled devices [PS, Jan. 78) or charge-in- 
jection devices viewing through three or four telescopes 
with overlapping fields of view. Any particle passing 
through that field would be spotted by its reflected sun- 
light. 

"Objects in space are very bright," NASA's Kessler told 
me. "In sunlight, a one-centimeter object at one kilometer 
looks like a magnitude-one star." 

Each sensor would see all debris in its area out to ranges 
of three to six miles. The data collected would let NASA 
finally determine what steps to take to protect its space- 
going people and machines. 

Kessler heads the team that will examine the GE work 
through the latter part of 1982. A contract then may be 
offered for competition, with a prototype instrument flying 
aboard the shuttle in about 1987. 

"The problem isn't critical today," Kessler said, "but it's 
time to be looking ahead. There's a significant probability 
of a large object getting hit. If we had 10 platforms in 
space, each 100 meters across, one of them would get hit 
every year." 

The American Institute of Astronautics and Aeronau- 
tics paper on space debris, looking ahead to the increasing 
hazard, put it bluntly: "Corrective action must begin now 
to forestall the development of a serious problem in the 
future." ш 
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If you have the wind, the 
place, and the need, one of 
these machines is for you 


By E. Ғ. LINDSLEY 


Down the road, still at some distance, 
a rhythmic, undefined flashing 
caught my eye. Drawing closer, I 
made out a tall, white tower topped by 
an aerodynamically trim pod. At one 
end of the pod, graceful blades seized 
the sun and sent back their almost 
hypnotic flick, flick, flick. 

I was watching a modern wind gen- 
erator at work. Interestingly, the base 
of the windmill’s tower was firmly 
anchored in the property of the local 
power company. 

Perhaps I really was a bit hypno- 
tized by the blades flashing in the sun. 
As I drove оп, my mind harked back to 
a summer afternoon 10 years ago. Ав I 
watched, a ragtag group of young 
wind-power enthusiasts, collectively 
calling themselves Windworks, stood 
shouting advice to each other and tug- 
ging on guy ropes while one of their 
number hung precariously on a rick- 
ety ladder as he mounted the blades of 
an experimental hand-built wind tur- 
bine. But that was 10 years ago [PS, 
Nov. ’72]. Now, the sometimes crude 
experimental rigs have evolved into 
sleekly efficient machines such as the 
latest Windworks 10-kW generator in 
the power company’s yard. 

Today more than 33 wind genera- 
tors and variations of them are being 
sold by at least 25 different manufac- 
turers. If you have the wind, the place, 
and the need, there is almost certainly 
a wind generator you can buy and put 
to work. 

POPULAR SCIENCE queried over two 
dozen wind-turbine builders on the 
sizes, capacities, and details of their 
machines. I also talked with wind- 
energy pioneer Marcellus Jacobs of 
Jacobs Wind Electric Co. and Hans 
Meyer of Windworks. The consensus: 
Despite the many designs to choose 
from (and which we'll talk about), 
making a decision comes down to the 
question of how you want to use wind 
power. Do you want to be totally inde- 
pendent of the power company? Or do 
you want to augment the utility's sup- 
ply, thereby cutting your electric 
bill? 

When you start dreaming of wind 
power for your home or vacation cab- 
in, be mindful of these two basic 
routes to follow: You can choose a 
modest machine producing from ' 
kW to about three kW of direct cur- 
rent to charge a bank of batteries or to 
feed resistance heaters; or you can 
select a larger, higher-output AC ma- 


chine of five kW or more with a power- 
line tie-in—called an inter-tie—to con- 
trol the electrical output and provide a 
backup power source. 

Feeding batteries with a small wind 
generator, such as the Altos BPW-12A 
or Dunlite 2000, allows you to accu- 
mulate power during the times you 
don’t need it and draw on that accu- 
mulation for surge and steady loads. 
The line inter-tie does the same job 
differently. Using a line inter-tie is 
somewhat like putting electricity in 
the power company’s energy bank. 
Power you produce but don’t need you 
deposit, in a sense, by feeding it into 
the utility lines. When you need it you 
take it back. The inter-tie does away 
with the batteries. Product Develop- 
ment Institute’s WJ6500 is an exam- 
ple of an inter-tie machine, as is Ener- 
tech’s 4000. 

Of course, direct current straight 
from the wind generator can be used. 
In a heating application the Bergey 
1000 series or Whirlwind’s 3000 
might do just fine and simplify your 
installation by eliminating batteries. 
The Aero-therm Wind Furnace is 
designed only to power resistance 
heaters—the largest machine devoted 
to that purpose. 

However, the power-line inter-tie, 
in addition to providing a backup 
when you need more power than the 
wind can produce, gives you other 
advantages. For instance, the output 
from your wind system is held to 
exactly the same alternating frequen- 
cy and wave characteristics as utility 
power. And in most areas you can 
profit from the excess power by selling 
it to the utility at a rate established by 
your state. 


The perfect answer? 


There are several ways to inter-tie, 
but one method now becoming quite 
popular is using the induction-type 
generator. (Note that nine of the wind- 
generator makers in the table at the 
end of the article offer induction 
units.) An induction generator is actu- 
ally much like the induction motors in 
your home, but when it’s driven by the 
wind it becomes a generator. 

The magnetizing power—called ex- 
citation—for an induction generator 
comes from the utility line. Your gen- 
erator output, by the nature of electri- 
cal power generation, automatically 
matches the frequency and wave form 
of the utility power. 

Another extremely important ad- 
vantage of the induction setup, at 
least from the standpoint of a lineman 
repairing a downed line, is that as 
soon as the line power fails, your gen- 
erator goes dead. There’s no way you 
can feed back potentially lethal power 


to the line. By the same token, of 
course, your windmill stops supplying 
you with power. 

Though the induction generator 
sounds like a perfect answer, many 
generator makers, including Marcel- 
lus Jacobs, disagree. Why? Because 
induction generators are locked into а 
fixed rotational speed by the power 
line. Says Jacobs: "Fixed-speed pro- 
pellers [on induction generators] are 
usually running too fast or too slow... 
and do not fully harness the wind 
energy available." Jacobs' own AC 
machine delivers 240 V through an 
inverter system, which allows the 
blades to vary in speed with the 
wind. 

A few years ago wind-power experi- 
menters were in a fever of invention, 
with their strange and wonderful tur- 
bines shaped and rigged in every 
imaginable fashion. Their goal was to 
extract every fraction of power from 
the wind stream. 

The exotic windmills have largely 
been abandoned, though there are 
still a few fascinating designs with 
striking differences in structure, 
blade materials, blade-pitch controls, 
overspeed controls, generator drives, 
and generators—all of which influence 
durability. (And durability under se- 
vere weather conditions is probably 
the single most important quality of 
any wind generator.) 

The Windstar WS-462-16 with sev- 
en pairs of blades, the Altos with a 
bicycle-wheel rotor, the Pinson Cyclo- 
turbine, and the Tumac 680-1 (Dar- 
rieus) are refinements of machines 
that seemed novel during those vi- 
sionary times. The Tumac and Pinson 
machines are among the few verti- 
cal-axis windmills aimed at the home 
market. 

The Pinson Cycloturbine has the 
advantage of accepting wind from any 
direction without orienting to it; it's 
also self-starting. The Tumac Dar- 
rieus is also omnidirectional but 
requires using the generator as a 
starter motor to bring the rotor up to 
speed when a sensor indicates the 
wind is adequate to produce power. 

Upwind or downwind positioning on 
the more conventional horizontal-axis 
machines is still a hot and unresolved 
controversy. Upwind rotors are 
steered into the wind by a tail vane. 
Advocates of the upwind system point 
out that they avoid the wind shadow of 
the tower for an even flow of wind. The 
new upwind 10-kW Jacobs even cants 
the turbine and power head slightly 
upward to meet the downward pitch of 
the wind caused by ground effect. 

At the other end of the spectrum is 
the downwind design, such as the new 

Continued 
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Downwind turbine from Enertech has ап 
hydraulic brake that locks the rotor if the 


Windworks generator. What’s the ad- 
vantage of each type? On smaller 
units, says Hans Meyer of Windworks, 
you can use a tail vane both for posi- 
tioning and for other control schemes, 
such as overspeed protection. As rotor 
diameters increase, however, “a tail 
structure that puts the tail sufficient- 
ly clear of the slipstream becomes a 
big and expensive structure.” 

There’s also considerable disagree- 
ment about blade materials. The best 
argument for wooden blades is proba- 
bly their long and successful history of 
use. Jacobs points out that the spruce- 
blade generators installed at Byrd’s 
Little America camp in the Antarctic 
in 1933 were still running in 1955 
after years of neglect. Nevertheless, 
aluminum, in cast, formed-sheet, and 
solid shapes, is used in nearly half of 
the windmills in our table. Fiberglass 
is also used extensively. Windworks 
uses both materials. Windstar uses 
stainless steel. 

The really intriguing design differ- 
ences among wind-machine manufac- 
turers involve blade-pitch control and 
overspeed protection. Turbines with 
small rotors often use no pitch control 
or rely on flexing blades to conform to 
variations in wind speeds. Larger 
machines, however, require some 
form of governing to adjust the blade- 
pitch angle for both efficiency and 
speed control. Nearly all use centrifu- 
gal force as a sensing agent, although 
some monitor electrical output since it 
relates to speed. Others, such as Ber- 
gey, mount strategically placed 
weights on the blades to twist them 
into different pitches in response to 
speed changes. Weights behind the 
blades or in the power head can also be 
used to actuate blade-change linkage 
or an hydraulic system that in turn 
moves the blades. 

There is simply no agreement on 
pitch controls. As a rule of thumb, 
however, the more sophisticated the 


54 | POPULAR SCIENCE 


HYDRAULIC 
BRAKE 


SLIP-RING & 
BRUSH ASSEMBLY 
power line fails. By design, its induction 
generator shuts down immediately upon 


pitch control, the more complex the 
mechanism. As Karl Bergey of Bergey 
Windpower points out, “High aerody- 
namic efficiencies are obtained with 
... variable-pitch rotor systems at the 
cost of mechanical complexity and 
decreased reliability." 

Ifthere is a middle ground it's prob- 
ably the Jacobs blade-actuated sys- 
tem, which floats the blades on strong 
springs at the hub and uses the force of 
the blades themselves to power the 
pitch-change movement without elec- 
trical or centrifugal sensors or tricky 
mechanical linkages. 

But pitch control is not the only 
challenge involved. The wind varies 
mightily in both direction and intensi- 
ty. There are few, if any, locations in 
the United States where occasional 
gusts approaching 100 mph or higher 
are not encountered. Left to spin 
unhindered in such gusts a rotor tip 
might speed up from a comfortable 
175 mph in a 25-mph wind to 300—500 
mph. Destruction is almost certain if 
this occurs. 

The simplest overspeed control is to 
put a brake on the rotor and run a 
cable to the ground. When high winds 
threaten, you tug the cable and secure 
the rotor. It can work, if you're there 
and if you can get to the tower to pull 
the cable soon enough. 

However, most of the upwind gen- 
erators have some form of pivoting 
tail to swing the rotor around (out of 
direct wind) at about 30 mph. Some 
simply tuck the rotor and shut down. 
Others, such as the Bergey, position 
the rotor so it keeps turning, but at a 
reduced power output. Jacobs’ ma- 
chine maintains a reduced power out- 
put by both the pivoting action of the 
power head and a pitch control that 
turns the blade angle to 60 degrees. 
Jacobs says this will protect the 
machine from winds of up to 150 
mph. 

Without a tail vane, of course, this 


MAIN FRAME 
INDUCTION GENERATOR 


failure so the machine can't backfeed the 
utility and endanger linemen. 


type of pivoting is not available. 
Downwind rotors, such as the North 
Wind L16, use a pitch control to feath- 
er the blades. 


Key to success: survival 


Karl Bergey feels that as wind-gen- 
erator manufacturers “shake out,” 
only those companies with machines 
that can endure severe conditions are 
likely to be survivors. Says Jacobs, 
who’s been in the wind-power busi- 
ness since 1930, “The secret to success 
in the wind-electric business is quite 
simple: Survive in the real world of 
Mother Nature year after year.” 

Wind generators, although turned 
by a turbine rotor, behave much the 
same as the alternator in your car 
driven by a belt from the engine. Idle 
аба stop sign in your car and the alter- 
nator light may wink on to tell you 
your alternator is turning too slowly 
to produce the power needed to carry 
your lights, air conditioning, and oth- 
er loads. If the wind drops below about 
10 mph—the average cut-in speed for a 
wind generator—you'll no longer have 
useful power. In your car, of course, 
you usually have plenty of engine 
speed for the alternator (which typi- 
cally works best at 1,800 to 3,600 
rpm). But on a wind generator, to 
maintain a safe blade-tip speed, rotors 
are generally limited to between 600 
and 700 rpm. 

One solution is to use a gear drive to 
speed up the generator. Not surpris- 
ingly, gears, gear bearings, and gear 
lubrication have caused more than 
their share of problems in wind gener- 
ators. Part of this is probably growing 
pains on the part of generator makers 
who have had to use gears and gear- 
boxes not specifically designed to 
operate in severe temperatures and 
under highly variable loads. Perhaps 
the difficulty of checking lubricants аб 
the top of a high tower is also involved. 
Another factor may be the interplay of 


frequencies and vibrations stemming Windmills you can buy 
from rotor frequency, wind shadow, 
and the generator's magnetic frequen- 
cies. 

One of the most interesting solu- 
tions to the gear-drive problem is 
Jacobs' hypoid drive. It runs at right 
angles to the rotor axis and straight 
down to the generator, which is 
mounted vertically in the tower. This 
puts a very short gearbox dead center 
on the axis about which the machine 
pivots, and does away with the gener- 
ator's weight as a concern in yaw. 

Other machines, such as those from 
North Wind, Whirlwind, Windworks, 
and Bertoia (large rotors) as well as 
Bergey and Sencenbaugh (smaller ro- 
tors), have elected to use special low- э 145 0C 
speed alternators with no gears and 4 дей Mn 
direct drive. 

For an approximation on savings, 
your generator manufacturer should 
be able to supply a table of average 
kilowatt-hours per month (versus av- 
erage wind speed) to be expected from 
his machine. You can then add up the 
kilowatt-hours for a year and apply 
the total against your expected utility 
cost to estimate how long it will take 
your system to pay its way. Be 
advised, however, once more by Ja- 
cobs, senior man in the wind-genera- 
tor business: "The output any consum- 
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ег can expect . . . can vary, and no one Кт 1207240 AC 
can guarantee any set monthly output 6 120/240 AC 
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Solar 
subdivision 


at a competitive price 


Can you have low energy 
use and low initial cost? 
This team found a way 


By V. ELAINE SMAY 


ROSEVILLE, CALIF. 
The sky was a deep azure and the air 
so crystalline that the jagged white 
cones of the Sierra Nevada Mountains 
looked surprisingly close as I peered 
out the window of a Yellow Cab, head- 
ed from Sacramento, Calif., to this 
town about a half-hour to the north. 

“Guess it’s still winter,” said the 
friendly driver. “I hear it went down to 
36 degrees last night.” 

Cold and sunny. A perfect day to see 
a solar house. Or better still, a whole 
tract of solar houses. 

I was on my way to a subdivision 
called Sunpointe, which, when com- 
plete, will contain 35 houses, all com- 
bining active and passive solar ele- 
ments to provide space heating, cool- 
ing, and domestic hot water. But unlike 
most such houses, these are selling 
for prices equal to those of low- to mid- 
range conventional tract houses in 
the area—$79,000 to $89,000. And 
the Sunpointe houses promise impres- 
sive advantages in energy savings. 

My first appointment was with 
Bradley Burke, the designer of Sun- 
pointe and a member of the architec- 
tural firm of Williams and Paddon 
(formerly of Stacy and Williams). 
Burke is a recent architectural gradu- 
ate of California Polytechnic State 
University at San Luis Obispo, where 
he specialized in solar design. 

Solar design usually means a single 
custom house. But not this time. “A 
local builder, John Mourier, wanted 
us to design regular tract housing for 
some land he owned,” Burke told me. 
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FLOOR SLAB (RADIANT HEAT AND COOLING) 


TURBINE VENTILATOR WITH 
OPERABLE INSULATED LOUVER 
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INSULATION 


WOOD-BURNING STOVE 


Direct solar gain through south-facing 
windows on a winter day warms the 
open-plan house and is absorbed by the 
four-inch-thick concrete floor slab. At 
the same time, eight four-by-eight-ft. 
rooftop solar panels heat water for 
space heat and domestic use. As long as 
passive heat is adequate to satisfy the 
thermostat, the active system is not 
used for space heat. When needed, the 
control system opens valves and solar- 
heated water circulates through polybu- 
tylene coils embedded in the floor slab 
to provide radiant heat for the house. If 
the water temperature is too low, an 
instantaneous gas heater boosts its tem- 


“But we convinced him to do passive- 
solar houses instead. 

“About halfway through our plan- 
ning, active solar entered the picture,” 
Burke continued. “Trident Energy 
Systems, in Davis, Calif., came to us 
with some convincing numbers.” 

The Trident solar systems provide 
radiant space heating, domestic hot 
water, and even radiant cooling (see 
box). Furthermore, they include in- 
stantaneous gas boilers [see “High- 


perature. The wood stove also can be 
used for backup heat. In summer, the 
overhang over the south-facing clere- 
story windows and the slatted trellis 
over the lower windows block the sun 
from the house. At night, prevailing 
southern breezes enter the opened 
south windows, travel through the 
house, up the thermal chimney, and exit 
through high vents, purging the house 
of heat. Turbine ventilators augment the 
natural ventilation. At the same time, 
water from the space-heating tank is cir- 
culated to the solar collectors where it 
radiates heat to the night sky. The cooled 
water is circulated through the floor slab. 


Efficiency Home Heating,” PS, Nov. 
191, so no separate backup systems 
are required. “That eliminated about 
$4,000 worth of mechanical systems,” 
said Burke. “The Trident systems cost 
$7,500 per house, which meant $3,500 
in added costs. Then, with the 40 per- 
cent federal tax credit and the 55 per- 
cent California credit, the economics 

worked out very well indeed.” 
To keep other costs down, Burke 
Continued 


Three house plans are available at 


Sunpointe (above, clockwise from left) 
1,505 sq. ft., 1,393 sq. ft., and 1,282 sq. 
ft. (the three across the top), The two 
larger plans can be built on north- or 
south-facing lots; the smallest can face 
east or west, as well. Facade (right) is 
the mid-size house; interior (with 
designer Bradley Burke) is the largest 
model. Below: Slatted trellises over 
south windows admit the low winter 
sun but block the higher summer sun. 
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Trident solar-energy system is controlled 
by a simple analog computer. When water 
in the collectors is 12 deg. F warmer than 
that in the space-heat or domestic-hot- 
water tank, heat collection starts. If space 
heat is needed, sun-heated water is circu- 
lated from tank through floor slab. When 
the thermostat is satisfied, sun-heated 
water continues moving to the space-heat 
tank until temperature there reaches 110 
deg. Then it's sent through a closed-loop 
heat exchanger in the hot-water tank, 


MONITOR 


Computerized control system for the 
‘solar heat and backup gas heat mon- 
itors the temperature in the house, 
the water temperature in each stor- 
age tank, and the temperature of the 
water in the collectors. The lower left- 
hand knob on the contro! panel 
(mounted on á wall in the house) lets 
you choose which temperature you 
want to read; the LED readout above 
displays it. (Here it's showing the 
house temperature: 70 deg. F.) The 
center and right-hand control knobs 
are thermostats. іп winter, you set 
the center one to the temperature 
you want the house to maintain as 
long as solar heat is adequate to do 
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Solar-energy-system control panel 


heating domestic water to 150 deg. Final- 
ly, sun-heated water is routed back to the 
space-heat tank, boosting it to 140 deg. 
When tanks are fully heat-charged (and at 
night), all water drains into the tanks. Any 
time solar heat can’t satisfy demands, Pal- 
oma instantaneous gas boilers (photo) 
boost water temperature. In summer, col- 
lectors heat only domestic water. At night, 
water from the space-heat tank circulates 
through them and radiates heat to the 
night sky to help cool the house. 


CONTROL 


the job. Then you set the right-hand 
knob to the temperature you're will- 
ing to let the house drop to before the 
gas backup heat comes on. The 
switch above the thermostats is for 
selecting summer or winter opera- 
tion. The four LED lights at the top of 
the panel light up to tell you what is 
operating at the moment: The left- 
hand LED comes on when the 
domestic hot-water tank is being 
charged with heated water from the 
collectors; the next when the space- 
heating tank is being charged; the 
third when heated water is circulat- 
ing through the floor slab; and the 
fourth when the backup heat is on. 


designed the houses to use building 
materials and methods familiar to 
local crews. “I used the same elements 
you'd use in a regular house,” he 
explained. "I just combined them dif- 
ferently.” He also incorporated the 
most cost-effective conservation fea- 
tures, including double-glazed win- 
dows and thorough caulking and 
weatherstripping. Thus the Sun- 
pointe houses are calculated to be 83 
percent more efficient than a conven- 
tional house built to current Califor- 
nia standards, according to an accept- 
ed computer-modeling program. 


On site 


In the Sunpointe cul-de-sac, John 
Mourier, a young man dressed in jeans 
and a sheepskin vest, met us at the 
model home and led us inside to the 
control panel for the solar equipment. 
He turned a dial and the red LED dis- 
play showed 70. "That's the tempera- 
ture in the house," he said. Not only 
was it comfortable, it was also quiet, 
with no fans, no air moving through 
duct work, and no gurgling radiators. 
The sun alone was heating the house. 

December and January are the cold- 
est months in the Sacramento area, 
with nighttime lows averaging about 
30 degrees F and daytime highs 
around 50. Those are also the cloudi- 
est months—less than 50 percent sun- 
ny. Still, one couple in a Sunpointe 
house reported a January gas bill of 
only $12—and that reflected a new 
rate rise. Another family, with two 
teenagers, had a gas bill of $6.27 in 
November and $2.21 in October. 

Summer days are very hot and sun- 
ny, so the solar collectors, sized for 
winter space heating, can take care of 
all the domestic hot-water needs. 

But those hot sunny days can cause 
a passive-solar house to overheat. 
Burke designed overhangs and shade 
trellises to screen the south windows 
from the high summer sun. East and 
west windows are covered with slatted 
wooden screens; these are removed in 
winter. Summer nights usually get 
cool however, and both the active 
solar equipment and passive design 
features take advantage of this (see 
boxes). If the house is too hot for the 
owner's taste, the Trident system can 
be fitted with a mechanical chiller. 

Sunpointe opened in June 1981 
with 10 houses completed. "We sold 
six in the first two weeks," Mourier 
said. But as interest rates continued to 
climb, sales slowed. At this writing 
there are 12 houses built, nine inhab- 
ited, and two more sold but unfin- 
ished. Is Mourier glad he tried a solar 
subdivision? "If interest rates were 
decent,” he replied, "I'd probably start 
another." us 


Smart 


piano 


reads, memorizes, 
plays back music 


Casiotone 701 has five octaves, fits into 
just over three feet of space. It plays 
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The optical scanner enters music, printed in the form of a digital 
bar code, into the player's memory by scanning left to right. 


through its own speaker and amplifier, or 
can be connected to an external system. 


Electronic keyboard has 
bells, whistles, and an 
optical scanner, too 


By ARTHUR FISHER 
PHOTOS BY GREG SHARKO 


They laughed when I sat down at the 
piano. Why? Because at the touch of a 
button, it began to play Beethoven’s 
Ninth Symphony—with a samba 
beat! 

That may seem a trivial example of 
the remarkable capabilities of Casio’s 
new $998 electronic piano, the CT- 
701. But consider that I programmed 
the piano to play that morsel by pass- 
ing a small wand—an optical scan- 
ner—over “sheet music” that uses ver- 
tical black bars instead of notes. Casio 
has translated musical notation into a 
digital bar code exactly like the famil- 
iar consumer product code that ap- 
pears on the cover of PS. Whole books 
of music in this form are available. 

That’s not all. You can compose on 
the CT-701 and then enter that piece 
(or any other) into the memory for 
playback any time. (The memory 
accepts up to 345 melody notes and 
201 accompaniment chords.) For nov- 
ice musicians, there is even a system 
of flashing red lights to tell you where 
to put your fingers to play a prere- 
corded tune. If you make a mistake, 
the player keeps mum. 

The sound variations are what you 
would expect from a very sophisticat- 
ed electronic organ: 20 instruments 
from chimes to “wah” brass, and two 
special-effects whistles. There are 16 
rhythms, including jazz waltz and bos- 
sa nova. And that rhythm accompani- 
ment can be varied to supply, among 
other things, drum fill-ins and daz- 
zling arpeggios—without even touch- 
ing the keys! Ш) 


Control system, as varied as a sophisticated organ's, allows 
tiple combinations of instruments, rhythms, and chords. 
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zed ТУ image (top, left) is produced Бу а signal with only 


gi 

half the bits of information (four) compared with right half of 
screen. The eight-bit signal is indistinguishable from an analog- 
signal image. Microcomputer/video simulator (right) at RCA Lab- 
oratories, with a larger computer, is used to simulate digital or 
analog video circuits and save design time. Screen image above 
shows how four test signals stored in computer memory can be 
displayed simultaneously to compare minor circuit changes. 
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Computerized superfidelity 


digital TV 


Circuits on a few chips 
promise super-sharp 
pictures, reduced costs 


By JOHN FREE 


Anew way of processing signals in TV 
sets promises superfidelity pictures, 
remarkable new features, and lower 
costs for entire video systems. 

The revolutionary technique in- 
volves digitizing TV signals—chang- 
ing them into the zero-and-one bina- 
ry-number language of computers. 
Circuits for these next-generation re- 
ceivers fit on a few silicon chips, 
replacing the hundreds or thousands 
of separate electronic components 
used now. 

The microcomputer plays a key role. 
By changing a microcomputer’s pro- 
gramming or software—as easy as 
pushing a button—a digital color-TV 
set could tune in any-of the world’s 
broadcast standards. Computer-con- 
trolled digital circuits could also help 
eliminate TV ghosts, show a picture 
within a picture (tune two channels), 
store or freeze TV frames, minimize 
flutter and noise, aid picture resolu- 
tion, decode teletext information, and 
compensate for component aging. 
“Smart” TV sets could also eliminate 
duplication of circuits in VCR’s and 
videodisc machines, cutting costs for 
those units sharply. 

When will digital TV receivers be 
available? That depends on whom you 
talk to. ITT’s Intermetall Gmbh (Frei- 
burg, W. Germany) already has a dig- 
ital-chip set. Its chips, says ITT, per- 
mit reception of digital TV signals 
over optical fibers, plus direct process- 
ing of digital audio recordings. Anoth- 
er ITT division may offer the revolu- 


tionary new sets next year. N.V. Phil- 
ips, a Dutch conglomerate, is prepar- 
ing digital chips, too. Major Japanese 
firms, such as Matsushita and Sony, 
are also creating the new integrated 
circuits (IC’s). Zenith is evaluating 
various digital TV systems. And RCA 
plans to introduce digital TV’s in the 
mid-1980's. 


Analog vs. digital 


Digital technology for processing 
video signals (special effects, synchro- 
nization, standards conversion) is 
commonplace in TV production studi- 
os. But home video gear, with a few 
circuit exceptions, uses only analog- 
signal processing. 

Plug an oscilloscope into the video- 
out jack of VCR's or some TV's and 
you'll see analog signals for each TV 
scanning line. The continuous wave 
form on the scope flickers up and 
down, representing voltage changes 
that determine brightness and color 
variations on the screen. This video 
signal has a frequency of about four 
megahertz (MHz). 

To change video signals into a form 
computers can use, an analog-to-digi- 
tal converter is needed. This circuit 
samples the signal, and it must oper- 
ate at a minimum of twice the fre- 
quency of the original signal. These 
samples are then encoded into a 
stream of on-and-off digital pulses 
that represents amplitude changes 
in the original voltage wave form [see 
"Digital Discs," PS, Nov. '81]. Then, 
before it's sent to the picture tube, the 
signal is changed back into analog 
form. 

Firms creating the very-large- 
scale-integration (VLSI) chips for dig- 
ital TV's bypass several analog cir- 
cuits. That's because these processing 
stages require frequencies tens or 


hundreds of times higher than four 
MHz. Analog-to-digital circuits for 
high frequencies cost more, and IC’s 
for home TV’s must be economical. 

Some newer-model TV's already 
have a microcomputer. But these sets 
use the microprocessor only for tun- 
ing—it helps generate a DC voltage to 
select a channel. Other models have 
digital synchronization circuits. RCA, 
the firm that developed today's stan- 
dardized color TV in the late 1950's, 
has a digital Dynamic Detail Process- 
ing circuit. 

But why digitize virtually all of a 
receiver's circuits? To find out, I visit- 
ed RCA's research laboratories in 
Princeton, N.J. Engineers there are 
now building digital circuits with bul- 
ky, discrete components. In a year or 
so, all of these breadboard circuits will 
be compressed onto several silicon 
chips. 

Lab workers, plus RCA's semicon- 
ductor and consumer electronics divi- 
sions, benefit from a special computer 
setup. It lets them simulate circuit 
changes anywhere in the TV chain— 
camera, transmitter, receiver, or even 
videodisc player—and review the re- 
sults on the spot. 

"It's saved us a lot of engineering 
time," said Dave Holmes, director of 
the consumer electronics research lab. 
"Previously, circuits were built and 
people looked at the pictures. Now we 
run things on a simulator." 

Stu Perlman, who designed the sys- 
tem, explained that the simulator pro- 
gram processes only two horizontal 
lines of information. Video and micro- 
computer circuits in the lab (see photo, 
opposite page) are linked to a large 
main-frame computer elsewhere and 
expand the two lines to fill a picture 
screen. 

Continued 
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To demonstrate how small varia- 
tions in digital circuits could influence 
viewing on future sets, Perlman 
tapped a few commands onto a termi- 
nal. A colorful test pattern appeared 
on a monitor. 

“See anything unusual about the 
shading between the colors?” he 
asked. Looking closely, I saw faint 
peaks appear and disappear in the 
gray region. “Now move forward and 
look,” he said. The peaks, I discovered, 
mysteriously vanished when I stepped 
closer to the screen. 

Such subtle effects can be mini- 
mized in the circuit designs before 
they’re permanently etched into 
RCA's digital-receiver chips. 


Digital adjustments 


The benefits of VLSI digital chips 
will start at the factory. Holmes said 
that now U.S. sets typically require 
600 to 1,000 parts on the main chassis 
and another 1,000 components for the 
tuner. 

"If we take a main chassis and con- 
vert it into a half-dozen IC's and a 
small number of other parts," he said, 
"jt means a radical reduction in the 
amount of labor required to assemble 
it. 

"It's fascinating what you can do," 
Holmes said, describing how comput- 
ers at the factory can "tune" circuits 
by programming semi-permanent 
memory circuits on the chips. The 
microcomputer in your digital TV can 
measure electronic currents through- 
out the chassis, automatically com- 
pensating for aging components used 
with the chips. 

Digital TV's can also compensate 
for ghost images on pictures, although 


circuits for severe ghosts may not be 
practical. But some ghost elimination 
can aid reception of teletext, the 
digital signals that are mixed invisi- 
bly with pictures for captions, news, or 
advertising. 

Teletext is susceptible to even faint 
ghosting. "You wouldn't even see it 
[ghosting] in the pictures, but it'll 
screw up the data recovery," says 
Holmes. In addition to compensating 
for ghosts [PS, Aug. '78], digital TV 
circuits will simplify decoding teletext 
since the set will be "talking" in a sim- 
ilar language. 

Although RCA's experts were im- 
pressed with ITT's "chip set" demon- 
strated last year, it lacked such fea- 
tures as RCA's Dynamic Detail Pro- 
cessing circuit, now being used by 
Toshiba, too. This single-chip circuit 
electronically "combs" the TV signal, 
separating brightness and color infor- 
mation for a clearer, sharper picture; 
then it restores details lost in other 
comb-filtering techniques. 

Dalton Pritchard, the RCA re- 
searcher who had a key role in devel- 
oping the comb-filter circuit, is now 
working on an all-digital version to 
further enhance picture fidelity. In his 
lab, he demonstrated the importance 
of the number of bits used to encode 
each analog-signal sample. 

"What you see depends entirely on 
the scene content," Pritchard said. To 
prove this, he displayed a gradually 
shaded picture without discernible 
features on a monitor. The image was 
encoded with eight bits. He then 
began decreasing the number of bits. 
At seven bits faint vertical lines 
appeared on the screen. With only six 
bits the lines became pronounced. But 


Shrinking parts-count with integrated circuits 


Component count for a black-and-white TV receiver is reduced 
sharply (left) compared with circuits in an ordinary set (right) by 
using a new analog large-scale-integration chip from Motorola 
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another series of pictures—models, a 
building, and landscape—often was 
acceptable with five bits. The reason: 
A shaded, featureless image actually 
has the most detail and presents the 
most critical, demanding test for digi- 
tal encoding. 

RCA and other firms developing 
digital TV’s are considering eight bits 
for encoding signals, the same number 
and sampling frequency (14 MHz) 
recently accepted as an international 
digital standard. Pritchard says ex- 
tensive tests indicate that “people 
can’t tell the difference” when they’re 
shown standard analog TV images 
and those that have been digitally cod- 
ed with eight bits. 


Optical-fiber systems 


When digital TV’s are introduced, 
entire video systems based on the elec- 
tronics and microcomputer in receiv- 
ers may soon follow. “You could buy a 
system for a great deal less money,” 
says Holmes. Instead of needlessly 
duplicating electronics in VCR’s, disc 
machines, teletext, or direct-broad- 
cast-satellite devices, only the com- 
puter-controlled circuits in one color 
TV should be necessary. A VCR would 
require only the mechanism to move 
tape back and forth, and the disc play- 
er could become essentially a platter 
for spinning the records. 

Your set’s central computer, told 
what component you want, would 
decode data from the analog-to-digital 
converter properly. Holmes envisions 
such a system linked together by opti- 
cal fibers carrying signals as light 
instead of electrical signals. “But I 
don’t think that will happen until 
about 1988,” he adds. ua 


Inc. The new MC13001 chip reduces set-production costs—as will 
a new family of digital chips being developed for color-TV sets. 
One firm already has these digital IC's. 


Electronic 
baseball 


(Babe Ruth 
would die) 


Computerized pitching target projects 81 
different images of batter's stance and 


It's flash, buzz, beep 
—and you're out at 
the new ball game 


By DANIEL RUBY 


Remember bulging cheeks full of 
chewing tobacco, rhubarbs with the 
ump, and coaches giving signals with 
a peculiar sideline dance? That's base- 
ball—the great American pastime. 
Some of those relics of Abner Dou- 
bleday’s time may fall victim to the 
20th century if a Japanese sporting- 
goods manufacturer has its way. Mi- 
zuno Corp., already a leading supplier 
of baseball gloves and shoes to Amer- 
ican professionals, thinks the most 
traditional of games is ready for the 
electronic age. If major-league teams 
agree and begin using Mizuno’s elec- 
tronic gloves, helmets, and pitching 
simulators (photos), some familiar 
features of the game will be lost. 
Gone will be that unique baseball 
ritual of a catcher flashing finger sig- 


catcher's target, gives instant readout of 
velocity, ball movement, and accuracy. 


nals, a pitcher shaking them off, and 
opposing base runners stealing them 
from second base. 

Gone, too, will be that baseball clas- 
sic: the home-run hitter being fined 
for missing a bunt sign. It will be hard 
to miss a sign with a disembodied 
voice whispering in your ear. 

And gone will be the relief pitcher 
whose great bullpen stuff disappears 
when he enters the game. An incom- 
ing fireman will know he is game- 
ready because his effectiveness will 
have been quantified by computer. 

How will the brave new world go 
over in the grand old game? Major- 
leaguers got a chance to try out the 
electronic gear this spring when 
Mizuno representatives visited each 
training camp. But whether or not 
modern-day players accept beeps and 
flashes in the game of horsehide and 
hickory, it sure would have shocked 
Babe Ruth. But how would the Sultan 
of Swat have felt about exploding 
scoreboards, artificial turf, and mil- 
lion-dollar salaries? us 


Pitchers and catchers would communi- 
cate with transceiver devices sewn into 
gloves (top). Pressure-sensitive buttons 
specify type and location of pitch; change- 
able overlays prevent sign-stealing. Scram- 
bled microwave signals from keyboard in 
dugout (above) would be decoded by 
speech synthesizer in batter's helmet. 
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From France to Florida: 


energy-saving, low-cost 


concrete 
prefab homes 


They're built like bunkers 
and have names like 
Chablis, Cognac, Bordeaux 


By RICHARD STEPLER 


CLEARWATER, FLA. 
Would you buy a $33,000 Beaujolais 
from a door-to-door salesman? If you 
lived near here, you could. And if you 
were in the market for a house that 
cost up to 20 percent less to build than 
а conventional house, and used 30 per- 
cent less energy, you'd probably be 
wise to make the purchase. 

The 1,400-sq.-ft., two-bedroom 
Beaujolais is one of 25 models a new- 
to-the-U.S. French prefab-home 
builder now offers in this Sunbelt city. 
Maison Phenix homes use a unique 
concrete-and-steel system developed 
and used in Europe since shortly after 
World War П. The system permits 
rapid, on-site assembly by a small 
crew, Gerard Boudin told me. Boudin, 
a young, energetic Frenchman, man- 
ages Maison Phenix’s U.S. operation. 


Anchor bolts embedded in concrete slab 
secure steel framework for outer walls. 
Each wall includes a St. Andrew's cross 
for strength (two are visible in photo). 
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"Everything starts at the unit con- 
struction plant," says Boudin. That's 
where the concrete panels are manu- 
factured. Materials are trucked to the 
building site, where they're assem- 
bled by a Maison Phenix-trained crew 
(see photos). "We guarantee comple- 
tion within three months," says Bou- 
din, "but we actually complete most 
homes in two months." 

Where conventional construction 
might use from 20 to 30 subcontrac- 
tors to build a house, Maison Phenix 
uses only 10. That and the rapid as- 
sembly produce most of the savings. 

Because of the concrete-panel con- 
struction, the homes look a little like 
bunkers before the finish stucco is 
applied. "But people don't complain," 
says Boudin. “It doesn't look nice, but 
it does look strong!” In fact, the homes 
exceed U.S. requirements for hurri- 
cane resistance. Of course, once stuc- 
coed, Maison Phenix homes look no 
different from any other. 

Under the stucco, however, are 
important differences. Exterior walls 
have three major elements (see inset): 


Framework complete, precast reinforced- 
concrete panels are bolted in place. Panels 
measure 32 by 48 inches to allow two 
workers to handle them. 


concrete panels, steel framework, and 
dry wall attached to 2x2's. "It works 
like a thermos bottle," explains Bou- 
din, "except, of course, without the 
vacuum." The three elements have 
very few direct connections, and in 
between there's a two-inch air space. 
It all produces an R-19 wall with very 
low air infiltration. 

Maison Phenix now has two divi- 
sions operating in the Tampa-St. 
Petersburg area. (Each division, with 
its own unit construction plant, covers 
an area based on a maximum 1¥-hour 
driving time to home sites.) The 
homes are sold on a door-to-door basis. 
"We don't wait for customers to visit 
our models," says Boudin. By 1986 he 
plans to cover all of Florida through 
13 divisions selling 5,000 homes an- 
nually. 

Boudin isn't missing any bets on 
reaching his 1986 goal: Maison Phe- 
nix offers models ranging from the 
900-sq.-ft. Anjou, at $27,000, up to the 
7,000-sq.-ft. Atrium, priced at 
$400,000. Something for everyone, 
even in Palm Beach. ш) 


steel framing with tie-down bars for hurri- 
cane resistance. Three-person crew can 
erect shell in one week. 


CEMENT TILES OR 
ASPHALT SHINGLES 


308. FELT 


4 ғыумосо 
2 SHEATING 


PANELS 


Foameo 
TAR STRIP 


FIBERGLASS 
TAPE 


Maison Phenix's unique construction method is revealed in this 
exploded drawing. Wall-insulation details are shown in the inset. 
For U.S, models, the French company uses conventional prefab 
wooden roof trusses for lower pitched roof, as in the Provence 
model shown above at left. Price of this two-bedroom, two-bath, 
1,340-square-foot home with garage: $40,900. 
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Now it's easier to buy 
models that play records 
the way they were cut 


By JOHN FREE 
PHOTOS BY GREG SHARKO 


Pull some records from your collection 
and stack them—jackets and all— 
about three inches high. Now imagine 
that compact stack contains two DC 
motors, microcomputer circuits, some 
sophisticated optoelectronic gadgets, 
a platter for spinning discs, and a tone 
arm. 

Such record-jacket-size turntables, 
jammed with computer-controlled 
hardware, have been available for two 
years. These remarkably small ma- 
chines have a special feature: Short 
tone arms that move across records in 
a straight line instead of sweeping an 


arc. 

When I tested a half-dozen linear- 
tracking, or radial-tracking, ma- 
chines two years ago [PS, June '80], 
theaverage price of newer models was 
about $820. But now, increased com- 
petition, mass-production economies, 
and new technology have halved the 
average price. One 1982 machine lists 
for $200, and a 1981 model is being 
discounted to $139. 


Shrinking circuits 


"Critics used to say that linear- 
turntable technology was unobtaina- 
ble for the general consumer because 
of costs," says Technics' Paul Foschi- 
no. "Well, we've shown them they 
were wrong." Technics, associated 
with the world's largest electronics 
firm, Japan's Matsushita, trimmed 
the suggested price of its latest model 
to $200 by using large-scale-integra- 
tion (LSI) technology, Foschino told 
me. 

Technics pioneered ultracompact 
turntables in 1980 with its $600 SL- 
10. This machine and other Technics 
models use a big circuit board packed 
with electronic components. "These 
circuits have now been reduced to a 
single chip," Foschino said. The $200 
SL-5 is the first Technics model to 
benefit from this cost-reducing LSI 
technology. 

What's the advantage of linear 
tracking? Tone arms on these ma- 
chines follow the same path as the cut- 

Continued 


Size contrast between newer linear- 
tracking turntables can be dramati 
record-jacket-size Hitachi HT-L70 (top), 
with its tone arm built into lid, weighs 
only 11 Ibs., less than half the Akai 
AP-L45/C below it. Other models 
(middle to bottom): Sansui P-M7, JVC 
L-E5, and Pioneer PL-L800. 
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ter head at a disc factory. The hot cut- 
ter stylus cuts minute wiggles into a 
blank plastic disc while moving in a 
straight line along the disc radius. 

For ideal playback, your phono car- 
tridge should duplicate the linear 
path of the cutter head. But that’s not 
always so. Since tone arms on most 
conventional turntables pivot on a 
fixed base, the cartridge actually 
swings in an arc across the disc. This 
offsets the cartridge slightly from the 
path made by the cutter head. The dif- 
ference between the cartridge sweep 
and straight cutter path is called 
angular tracking error. It’s expressed 
in degrees or fractions of a degree, and 
varies along the arc made by a conven- 
tional tone arm. 

With well-designed arms and turn- 
tables, tracking error is low and rarely 
creates a problem. But installing a 
tone arm or cartridge wrong can 
sharply increase tracking error and 
the subtle audio distortion it causes. 

Linear-tracking turntables achieve 
very low angular tracking errors. At 
the same time they eliminate the need 
for anti-skating mechanisms on con- 
ventional models. These devices ap- 
ply, sometimes inaccurately, a coun- 
terforce to tone arms to offset the sty- 
lus force on inner groove walls created 
by the pivoting motion. If anti-skating 
force is missing or badly misadjusted, 
it can distort sound and wear disc 
grooves and your stylus unevenly. 

Linear-tracking models have a 
tone-arm base that moves so the arm 


A sampling of under-$500 lin 


remains tangential during playback. 
This-is accomplished with optical 
sensing circuits. As the stylus ad- 
vances in the grooves, the linear-track 
arm pivots slightly. This deviation 
from tangency is detected with the 
optoelectronic circuits. A signal then 
actuates a motor for the tone-arm 
base. (Linear-type motors, motor- 
driven belts, and other drives are 
used.) The base moves slightly toward 
the center of the disc until the sensing 
circuits register that the arm is tan- 
gential again. 

This maintains very low tracking 
error, but since the base is always 
catching up with the cartridge it 
doesn’t achieve the ideal zero tracking 
error. A few firms market separate 
arms for turntables that rely only on 
low friction for movement of the base. 
These audiophile setups claim zero 
tracking error, but they'll cost you 
$500 to $1,000. 


Counting tracks 

Like many electronic products, lin- 
ear-tracking turntables often have a 
microcomputer for control functions— 
it ensures that things work logically 
when you push buttons. А few new 
models, such as Sansui's P-M7 and 
Hitachi's HT-L70, give the microcom- 
puter an extra task: counting the 
record tracks. 

This is accomplished with an infra- 
red device built into the tone arm. It 
beams light onto the disc. Sensor cir- 
cuits with the computer can count 


ear-tracking turntables 


Hitachi 
401 W. Artesia Blvd. 
Compton CA 30220 


ШЕЛ Bett | Yes | Yes | 0.003 


41 Slater Dr, 
Elmwood NI 07407 


Yes | 003 | 78 | 01 


ORPS- digital 
random pro- 
gram selector 
for preselection 
of tracks for 
playback 


Pioneer 
85 Oxford Or. 
Moonachie NJ 07074 


дф | 450 | Linear 


motor 


0.002 


Universal head- 
shell connector 
for all standard 
cartridges 


T Valey rk 


Lyndhurst NI 07071 


PMT Bet | Yes | Yes | na. 


Technics 
Опе Panasonic Way 
Secaucus NI 07094 


SUS 200 | Bet [№ | No | na 


Yes | 003 | 78 | 01 Also available 
х125 as the full-size 


SL-DLS ($250) 
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light bursts reflected from smooth 
areas between tracks. The Sansui 
model has seven switches that let you 
preprogram tracks to play in any 
order; Hitachi’s turntable has a small 
LED readout for programming. 

This sensing system is also used by 
Sansui and others to automatically 
determine record size and switch to 
the proper playing speed. 

Acomplaint with some early linear- 
tracking models was that built-in car- 
tridges prevented owners from install- 
ingtheirfavorite designs. Newer mod- 
els offer various solutions. Technics 
can price its SL-5 at $200 because it 
doesn't include a cartridge. “А num- 
ber of high-fidelity [cartridge] manu- 
facturers, such as Ortofon, Shure, and 
Audio Technica, already make car- 
tridges for this turntable," says Fos- 
chino. "Technics will also offer a full 
line of medium- to high-priced car- 
tridges for the unit." These special 
cartridges are designed to fit the stub- 
by SL-5 tone arm. 


Compact vs. jumbo 


Pioneer includes a universal head- 
Shell for standard cartridges with its 
PL-L800. This turntable, as well as 
the Akai AP-L45/C, is fairly large 
compared with the record-jacket-size 
Technics and Hitachi models. The 
smaller turntables blend well with 
micro-component systems [PS, Jan. 
7801 or any hi-fi setup. But Technics 
apparently feels some hi-fi shoppers 
prefer bigger components. It is mar- 
keting the SL-DL5, similar to the SL-5 
except that it’s bigger for stacking 
with larger audio components. 

Another obvious difference among 
the models I used was the absence of a 
tone arm in the Hitachi HT-L70 base. 
That's because the arm, plus the hard- 
ware and circuits needed to move it, is 
located in the turntable lid. This 
arrangement is similar to that used in 
Technics’ 1980 SL-10. And the Hitachi 
model looks remarkably like the SL- 
10. When you lower the lid on these 
unusual models, a clamp on the lid 
presses the disc against the platter. 

Sansui includes a feature called 
Compu Edit in its P-M7. This is sim- 
ply a terminal on the rear panel that 
can be connected to some cassette 
decks. A signal from the P-M7, trig- 
gered by up and down movements of 
the tone arm, starts and stops record- 
ing. 

With performance specifications so 
similar from one model to another, 
selecting a linear tracker becomes a 
matter of picking features you really 
need. Dramatic price reductions now 
let you choose the advantages of linear 
tracking without breaking your hi-fi 
budget. ш 


Piezoceramic 


devices 


—electric generators, motors, 
and relays... without magnets 


With new materials and 
inspired engineering, a 
century-old technology 
is blooming again 


By DANIEL RUBY 
ILLUSTRATION BY ADOLPH BROTMAN 


As I hurried to my appointment, the 
beep of my watch told me I was run- 
ning late. That reminder, set off by a 
tiny piece of ceramic that changed 
shape when it received an electrical 
signal, served as an example of the 
many everyday ways we use piezoelec- 
tricity—the process by which certain 
materials directly convert electrical to 
mechanical energy and vice versa. A 
short time later, after arriving at the 
Cambridge, Mass., offices of Piezo 
Electric Products, Inc. (PEPI), I 
learned that such traditional piezo- 
electric applications as my electronic 
alarm are about to be augmented by 
surprising and far-reaching new 
uses. 

It has been more than a century 
since Pierre and Jacques Curie discov- 
ered that placing a weight on certain 
crystals produced an electric poten- 
tial; they coined the term "piezo," from 
the Greek for pressure, to describe the 
effect. Today, piezoelectric crystals 
and ceramics are widely employed, 
but only in two general areas: as 
acoustical transducers (in sonar, pho- 
nograph pickups, microphones, 
alarms, etc.) and as frequency control- 
lers (in broadcast transmitters, clocks, 
and wave filters). That is about to 
change. 

"Anything you can do magnetically, 
you can do with piezoelectricity," said 
Eric Kolm, half of the brother team 
that formed PEPI. That includes elec- 


tric motors, generators, switches, and 
relays. 

"We could use it to make a 70-mega- 
watt power plant," said company pres- 
ident Porter Stone, who manages 
PEPI's business side. But the real 
advantages come not in large applica- 
tions but scaled down to where the 
weight, heat, and power demand of 
copper coils and iron cores are limit- 
ing. Thus, the first products that PEPI 
has developed include small motorless 
fans for electronic components, minia- 
ture relays for solid-state circuitry, 
and ultra-high-speed dot-matrix 
printers. 

This challenge to magnetics, inci- 
dentally, has been launched directly 
across the avenue from the Massachu- 
setts Institute of Technology's Francis 
Bitter National Magnet Laboratory, 
where Dr. Henry Kolm, Eric's brother, 
wearing his professorial hat, devel- 
oped the magnetically levitated Mag- 
neplane [PS, Dec. '73] and built proto- 
types for the Mass Driver space 
launcher [PS, Nov. "811. His entrepre- 
neurial hat hangs at PEPI. 


Coils vs. crystals 


In the sense that both technologies 
have to do with motion, there is no 
conflict. Eric Kolm explains: "In 1831, 
Michael Faraday walked into some- 
body's office and demonstrated cur- 
rent induction by cutting magnetic 
lines with a copper conductor. If 
instead he had put down a hunk of 
concrete with two wires attached and 
struck it with a hammer, then today 
piezoelectricity might be dominant, 
and magnetics just a curiosity." 

But piezoelectricity was not discov- 
ered for another 50 years. The effect 
was found to occur in certain non-sym- 
metrical crystals—notably quartz, Ro- 
chelle salt, and tourmaline—when 


they were subjected to an electrical 
field and cooled through a certain 
characteristic temperature, called the 
Curie temperature (see drawing). 

The phenomenon was first applied 
practically during World War I when 
the advent of submarines led to the de- 
velopment of sonar, in which an oscil- 
lating crystal produces underwater 
acoustic waves. Later, other resonat- 
ing applications were pursued, but 
available piezoelectric materials were 
imperfect: They were inefficient and 
their frequencies varied with chang- 
ing temperature, so development was 
limited. 

Then, in the late 1940's, MIT 
researchers studying the electrical 
properties of certain non-conducting 
oxides accidentally polarized the ce- 
ramic barium titanate and found that 
it exhibited piezoelectric behavior. 
While still only 35 percent efficient, 
the synthetic material had important 
advantages over natural crystals. It 
began to be used in great quantities. 

Three companies, including one 
formed by freshly graduated Eric 
Kolm, went into business making the 
ceramic and investigating advanced 
materials and applications. But, as 
Kolm tells it now, a climate of intense 
competition and весгесу hampered 
development. Even after two virtually 
perfect piezoelectric ceramics lead ti- 
tanate and lead zirconate (with 80 to 
95 percent efficiencies and extreme 
temperature insensitivity)—were for- 
mulated in the 1960's, applications 
continued to be confined to the two 
established fields. 

As a result, the technology came to 
beregarded as a mature one, and little 
new thought and effort were applied to 
it. Today, Kolm told me, there is just 
one small university graduate pro- 

Continued 
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The moving part: bilaminate benders 


+- + 
PIEZOELECTRIC MATERIALS expand and 
contract with enormous force, but only by 
small fractions of their size. One way to 
accentuate the travel is to laminate two 
wafers of piezoceramic to the faces of a 
flexible metal strip. When properly phased 
voltages are applied, one wafer will ex- 
pand in the length dimension as the other 
contracts—thus producing large motions 
in the same manner as a thermostat's bi- 
metallic strip. These piezoceramic "bend- 
ers" are the basis for all of PEPI's new 
devices. A handful of possible applica- 
tions are arrayed on this page, but PEPI's 
principals stress that piezoceramic de- 
vices could replace virtually any type of 
electromagnetic ones. Results: savings in 
power, greater reliability, and elimination 
of waste heat and efectromagnetic noise. 
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Surprising new uses for a "mature" technology 


How piezoceramics are made 


Thin sheets of lead titanate or lead zirconate mixed with ap- 
propriate dopants are cast under carefully controlled condi- 
tions to achieve the desired crystal-lattice structure. The 
ceramics are heated to allow molecular mobility and then 
exposed to a strong electric field. This causes the dipolar 
molecules to line up plus and minus (in the drawing the area 
between electrodes is aligned; area on top has random orien- 
tation). Once properly polarized, the material is quickly cooled 
through its Curie temperature with the voltage still applied. 
The ceramic's molecular dipole moment is now frozen. When 
ceramic expands, it produces an excess of electrons, yielding 
a current through attached wires. Conversely when a current 
is passed through, the ceramic deforms. 
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TIP — 
FLEXIBLE BLADES — % onse 


gram devoted to piezoelectricity. “The 
average working engineer may know 
the term,” Kolm said, “but he knows 
very little about it.” 

That now seems certain to change, 
partly due to a meeting three years 
ago between Kolm and a major fan 
manufacturer. The company wanted 
to design a fan for a computer that 


Ў Y wouldn't burn out as quickly as avail- 
\ able units. 
CONTACTS “Magnetic rotating fans are an 
anachronism,” Kolm told me—and the 
company. “With their bearings and 
insulated windings, they have a finite 
life, maybe 10,000 to 20,000 hours. 
But computers today run all the 
time. . .and when the fan goes, it can 
take out acres of electronics with it. It 
also consumes more power than any 
other part of the machine.” 

Kolm thought the problem over and 
built a blower using thin-sheet piezo- 
ceramic bilaminates, or benders (see 
drawing). 

He started one up while we talked. 
When he clipped a wire to a small bat- 
tery, the blades began to oscillate like 
the wings of a hummingbird. I put my 
hand in front and felt a considerable 
movement of air—15 cubic feet per 
minute, according to my host. “A mag- 
netic fan with the same rating would 
draw 10 watts,” he said. “It would be 
noisy, produce heat, and break down. 
The piezoelectric fan runs on a hear- 
ing-aid battery.” 

The blades don’t simply flap from 
side to side, but are phased to move air 
in an efficient sinusoidal wave pat- 
tern. Kolm switched on a strobe to 
make the motion visible: I could see 
the benders yo-yoing and the blades 
undulating gracefully. 

"It's the way birds fly and fish 
swim,” Kolm said. “Or bumblebees, 
which can fly thousands of miles or 
just hover. Their wings are deflective 
in a definite manner: The leading and 
trailing edges are 90 degrees: out of 
phase—a perfect quadrature.” 

It is appropriate that Kolm borrows 
from nature in this way; piezoelectric- 
ity is closely related to the electro- 
chemical process by which all living 
things-produce movement. 

PEPI began manufacturing piezo- 
ceramic blowers early this summer at 
the New Jersey factory that the com- 
pany bought last year from Gulton 
Industries, one of Kolm’s fierce com- 
petitors back in the 1950's. Porter 
Stone said that they would be made in 
three modular sizes to be used singly 
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or clipped together in grids for such 
uses as desk fans. 


Possible PEPI appli 
printer; B: relay; C: 
D: blower. 


ns: A: dot-matrix 
ighway “windmill”; 


These other devices are now in the 
advanced-design stage: 

Dot-matrix printer. Today's sole- 
noid-actuated computer printers are 
limited to about 300 characters a sec- 
ond. "The limit is heat," Kolm said, 
"because whenever you have magnet- 


-ies, you have resistance losses. You 


can try to push more power through 
the wires, but eventually these things 
can go up in smoke." 

Piezoelectric printers use much less 
power, so they can use more wires on 
the print head to achieve higher qual- 
ity. Orthey can use many print heads, 
producing whole lines of print at a 
time without a cartridge shuttling 
across the page. Many thousands of 
characters per second are possible. 
PEPI is working with major printer 
makers to bring the piezoelectric units 
to market. 

Relays. A whole family of piezoce- 
ramic relays PEPI is making will 
draw almost no power and operate аб 
much higher speeds than magnetic 
ones. Kolm showed me a sheet type—a 
two-by-three-inch wafer of ceramic 
with 30 relays cut into it like the teeth 
of a comb. This would be sandwiched 
between circuit boards. 

Waste-gas generators. The devices 
mentioned so far convert electrical to 
mechanical energy. Others produce a 
voltage by oscillating in a flow of gas. 
PEPI’s “muffler” would be mounted in 
a сагв exhaust pipe, where it would 
resonate in the stream of gases to sup- 
ply all the car’s electrical needs. Kolm 
says it could produce 200 watts per 
pound of material, five times the pow- 
er density of a magnetic alternator. 
The “windmill” (see illustration) is 
similar except that instead of the unit 
resonating at one fixed frequency, a 
group of generators would be tuned to 
give constant output across a range of 
wind speeds. Kolm pictures such 
arrays fluttering in the wind at 
remote locations—powering traffic 
lights, perhaps. 

“This is just the beginning,” Porter 
Stone said. “There are endless permu- 
tations on the same technology, and a 
lot of the things we’re working on we 
can’t talk about yet.” 

Piezo Electric Products, Inc., is 
riding the crest of an incoming wave. 
How large the wave swells depends on 
who else jumps on. (In April, General 
Electric purchased non-exclusive li- 
censing rights.) “People forget,” Kolm 
said, “that although the semiconduc- 
tor industry was born with the inven- 
tion of the transistor in 1948, it has 
only been in the past 10 years that the 
big companies and their application 
engineers have brought the cost down 
and that Mrs. Jones’s home has so 
many electronic gadgets.” m 
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Teaching robot 
Rhino XR1 is a computer- 
controlled robot arm 
designed for experiments 
and instruction. The 10-Ib. 
arm can be taken apart and 
reassembled; it works with 
most computers and can 
manipulate in six axes. Price: 
$2,400. Sandhu Machine 
Design, Champaign, ІІІ. 


Exercise bike 

Digital readouts (top) on the 
Vitamaster Pro 1000 exercise 
bicycle display pulse, calorie, 
speed, and distance data. A 
handlebar finger sensor 
monitors your workout. It 
costs $640. Vitamaster 
Industries, Inc., 455 Smith 
St., Brooklyn, N.Y. 11231. 


Diesel hovercraft New London bridge 


The hull of the world's first London's 19th operational 

fully amphibious diesel span across the Thames is 

hovercraft is shown after set for construction in 1987 
launching in England. When and completion three years 1 
completed, the craft will later. The $200 million bridge 


carry 85 passengers and 7.8 will be 1,200 ft. long and link 
tons of freight. Eight-cylinder the northern and southern 
twin engines fore and aft outskirts of the city, speeding 
cut costs, says British Hover- traffic to and from the 

craft Corp. Docklands, a new project. 


Portable smoker 
Enjoy smoked fish, poultry, 
and meat? This Swedish unit 
cooks and smokes in as little 
as seven minutes, says 
Precision Sports, Inc., Ithaca, 
N.Y. The $50 smoker includes 
a Sterno fuel supply, smoke 
dust, recipes, and pans for 
alcohol (an alternative 

heat source). 


Airborne eyes 


Three pods on a Coast Guard 
HU-25A model undergoing 
wind-tunnel tests reveal how 
Aireye sensors will affect the 
aircraft in flight. Pods will 
carry infrared, ultraviolet, TV, 
and radar detectors. Aerojet 
Electro System's Aireye will 
help the Coast Guard 
monitor U.S. coastlines. 


Timed cooling 

Plug your air conditioner into 
Time Command and you can 
trim cooling costs, says the 
maker (AMF Paragon, 606 
Parkway Blvd., Two Rivers, 
Wis. 54241). The timer can 
switch 120-V units in two on- 
off sequences during the day, 
preventing unnecessary 
cooling. $15.95. 


Mini-hydropower 
Considering water power? 
Little Spokane Hydroelectric 
(Box 82, Chattaroy, Wash. 
99003) has small 500-W to 
500-kW turbine generating 
sets. When water flow can 
spin bigger turbines, the firm 
provides custom engineering 
of 500-kW electrical power 
plants. A plan booklet is $3. 


Solar privy 

With thousands of visitors, 
human-waste disposal at a 
national forest in New 
Hampshire was becoming a 
problem. To solve it, Soltran, 
a solar-aided composting 
Process, was developed by 
Ecos, Inc. (Concord, Mass. 
01742). Solar heat speeds 
waste breakdown. 


Composite trainer 
A two-seat trainer, the 
German Grob Werke G 110, 
is made of composite 
fiberglass. Power is from a 
U.S.-made 115-hp Lycoming 
engine. An efficient wing 
design promises 135-knot 
cruise speed using only 5% 
gallons per hour. Range is 
about 650 miles. 


JULY 1982 | 73 


Turbine copter 

The Pegasus, a five-place 
turbine-powered helicopter 
with varied uses—from 
executive travel to 
ambulance work—cruises at 
135 mph. Maximum range is 
417 miles, and service ceiling 
betters 18,000 ft. It’s 
produced by Hiller Aviation, 
Porterville, Calif. 93257. 


Italian Shuttler 
Ford's studio in Turin, Italy, 
shrank a Fiesta to this 
experimental two-seater, nine 
inches shorter than the 
model it's based on. A 
spoiler and flush windows 
bring the C, to 0.32. The 
name? Ghia Shuttler. 
Engine is a European Fiesta 
950-cc unit. 
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Water tricycle 

Go down to the sea on a 
paddle-wheel trike that floats 
on three air-filled wheels. It's 
human-powered by tandem 
pedals. The frame of the 
Benassi Aquabike is 
aluminum, the wheels are 
polyethylene. From Benassi 
Boats Pty. Ltd., 129 
Gladstone St., Fyshwick, 
A.C.T., Australia 2609. 


Light duster 


This small ultralight airplane 
can carry a pilot and 15 
gallons of pesticide or 
herbicide. It cruises at 55 
mph, lands at 30 mph, and is 
powered by an engine rated 
at 30 hp. Price is $6,000. 
Mitchell Aircraft Corp., 1900 
S. Newcomb, Porterville, 
Calif. 93257. 


Dry coating 

Aqua-Dry, a porous spray-on 
coating, soaks ир 
condensation before droplets 
can form, claims Dyco 
Assoc., Inc. (830 Hawthorne 
Lane, W. Chicago, ІІІ. 60185). 
It can be used in utility 
rooms, on steel buildings, on 
RV's—anywhere 
condensation's a problem. 


Canard motorglider 
The Zia, a proposed 
lightweight pusher-prop 
motorglider powered by a 
one-cylinder, two-stroke, 
18-hp engine, has a 43.3-ft. 
main wing and a large 
canard in front. A kit will cost 
about $6,000, says Appleby 
Sailplanes, Inc., 15000 
Central S.E., Albuquerque, 
N.M. 87123. 


\Nhats New 
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BY E. H. ORTNER 


mal 


One-lens 4x5 

No interchangeable lenses 
for the remarkably small 
four-by-five Super-Wide 
camera—it takes only а 
super-wide 65-mm. The $425 
stainless-steel camera takes a 
standard film holder and 
Polaroid back. Globuscope, 1 
Union Sq. W., 

New York, N.Y. 10003. 
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Print kit 

If you've got a Kodak Ektaflex 
color-print processor, 
Omega's got the rest of the 
darkroom system for you: 
the ColorPrintmaker outfit. It 
includes enlarger for film 
formats to 2% by 3%, 50-mm 
enlarging lens, filters, 
exposure/filter calculator, 
easel, and more. $315. 


Slide copier 

Want a print the quick and 
easy way from a 35-mm 
slide? Slip the slide into a 
Durst Diacopy 810. The 
picture is projected onto 
Kodak PR-10 instant film for 
а 3'A-by-4'A color print. 
Color-correction filters and 
lighten-darken controls 
ensure quality. Price: $300. 


Instant 35-mm SLR 
Exposure, lighting, 
composition—all can be 
checked instantly with the 
35-mm SLR Contax Preview. 
It takes Contax/Yashica 
lenses—but has a Polaroid 
back. An optional eye-level 
finder produces a right-way 
image. Picture images are 24 
by 36 mm. $600. 


All-auto 35 


Fujica calls it the Auto-7 be- 
cause of its seven automatic 
capabilities: focus, flash, 
exposure, wind, rewind, 
film-speed setting (with Fuji 
film), and first-frame setting. 
The camera winds to the first 
frame when you insert the 
film leader. At end of roll, it 
rewinds. Price: $200. 
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Fast 400 

What's the fastest 400-mm' 
lens around? The new Canon 
f/2.8 super-telephoto. It's 13% 
in. long, weighs 11.8 Ibs., 
focuses as close as 15 ft. Ten 
elements in eight groups 
give it edge-to-edge 
sharpness at all apertures, 
says Canon. The fancy lens 
sells for a fancy $5,030. 


ría] 


= = 
—— 
vp 
ES gp -W Е 7 j 


NEC 


\Nhats New 


IN TOOLS 


BY V. ELAINE SMAY 


Hydraulic tiller 

You don't need an engine, 
extra belts, shafts, or pulleys 
when you attach the J74 tiller 
to a Case garden tractor—the 
tractor's hydraulic system 
drives the tiller, too. Steel 
Shields protect the tines and 
chain-drive assembly. JI Case 
(Winneconne, Wis. 54986) 
makes it. $686. 


Blade-brake mower 
The Lawn-Boy 1983 self- 
propelled mower meets new 
federal safety standards: Its 
blade stops within three 
seconds when you take your 
hands off the handle. But a 
clutch system keeps the 
engine running, and you 
reengage the blade when 
you resume control. $459. 


Rangefinder 

A prototype ultrasonic 
distance measurer uses 
technology developed by 
Polaroid for its autofocusing 
SX-70 camera. Exact Level 
and Tool Mfg. Co. (High 
Bridge, N.J.) says it 
measures up to 50 ft. The 
squares beside it are its 
power source: wafer-thin 
Polapulse batteries. 


Solder feeder 

Does soldering seem like a 
three-hand job? With the $30 
Hot Shot soldering gun, two 
suffice. Solder comes in a 
pop-in cartridge; a click of 
the trigger advances it to the 
600-deg.-F tip. Soldermatic 
Corp., Box 39096, Chicago, 
IIl. 60639. 


Soft-core brush 


Peep under the bristles of 
this paintbrush and you'll see 
a cellulose core that soaks up 
paint and holds it for more- 
even distribution, says 
Rubberset (Box 6709, 
Cleveland, Ohio 44101). That 
also means fewer dips into 
the paint can. The four-in.- 
wide Big Dipper costs $12. | 


Simple doweler 
With this doweling kit-two 
T-shaped, steel-lined plastic 
jigs—there's no measuring, 
no realignment. After you 
drill the first hole, you insert 
a steel pin to hold the 
alignment as you drill the 
opposite one. E.P. Barrus 
Ltd., Launton Rd., Bicester, 
Oxon OX6 OUR, England. 


\WNhats New 


IN HOME 
IMPROVEMENT 


Grid mirrors 

You can give a plain wall the 
high-tech look with these 
12-in.-square plaid-design 
mirrors from Hoyne Ind. 
(Gould Tower E., Suite 825, 
Rolling Meadows, ІІІ. 60008). 
At $12 for a package of six, 
they include peel-and-stick 
fasteners for mounting on 
smooth surfaces. 


Stud safe 

Your valuables are out of 
sight in this steel cabinet 
from John D. Brush & Co., 
Inc. (900 Linden Ave., 
Rochester, N. Y. 14625). 
Called the Sentry Stowaway 
(Model S-4), it features a 
changeable-combination and 
key lock. Price of the 14%- 
Бу-11/-Бу-3%-іп. unit: $150. 


Flex trap 

Just because the new 
vanity's plumbing is out of 
line with the old doesn't 
mean you can't make a neat 
hookup. The Correcto flexible 
drain system (T.S.G. Mfg. 
Co., 5847 S. Halsted, 
Chicago, ІІІ. 60621) can 
accommodate an offset of up 
to two inches. It works with 
metal and plastic plumbing. 


Induction hot plate 
Because its surface doesn't 
get hot, Matsushita's 
portable induction unit is 
safe for table-top use. 
Electromagnetic induction 
makes the cooking vessel the 
source of heat, uses 20 
percent less energy than 
conventional cook plates, 
says the maker. It's available 
only in Japan. Price: about 
$200. 


Masonry hook 

Hang a hook on masonry 
walls with ABS-plastic 
hangers from Stanley. When 
installed (by tapping in three 
self-aligning pins) a hook 
holds up to 20 pounds, says 
Stanley. They're $1.39 for a 
package of three. 


Smart switches 
These two electronic 
switches let you program up 
to eight on-off settings every 
24 hours. Diablo's Security 
Switch (5121 Port Chicago 
Hwy., Concord, Calif. 94520) 
costs $30, and GE's Home 
Sentry ІІ Memory Switch is 
$33. Both function as 
dimmers, too. 


Sculpted tiles 

Dress up your ceiling with 
polystyrene textured tiles, 
says Pak-Lite Inc. (Box 48446, 
Doraville, Ga. 30362). The 
¥%-in.-thick tiles can be easily 
installed without special 
tools. Price is $1.50 each for 
two-by-two-ft. size, $3 for 
two-by-four-ft. size. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Wireless mike 

The microphone goes in your 
hand; the black-box receiver 
connects to the two-way 
radio in your car. Result: 
normal push-to-talk 
operation, but the mike is 
cordless and works up to 15 
feet from the receiver. It's 
$50. Regency, 7707 Records 
St., Indianapolis, Ind. 46226. 
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Computer controller 
A single Radio Shack Model 
Ill computer with disc drive 
and printer can now act as a 
"host" computer to up to 16 
others when connected 
through this Network 3 
Controller. All computers 
operate as if each had its 
own disc and printer. It's for 
schools and offices. $599. 


Home control 


Just plug it in: The Home 
Management System 
remotely controls lights, 
appliances, the heating 
system, even your lawn 
sprinkler for up to seven 
days (remote X-10 modules 
required). From ECM, 1748 
Hamilton Ave., Palo Alto, 
Calif. $250. 


Security system 


It's a phone, but it's also a 
prototype of a complete 
home-security system from 
Matsushita. Gas leaks, 
water-line breaks, electrical 
Shorts, and attempted 
break-ins are instantly 
detected and the right 
authorities automatically 
called. 


Portable Pac-Man 


Trips to the moon, 
computers in a briefcase, 
solar energy powering our 
homes—what next from high 
technology? Battery-powered 
Pac-Man, of course. It works 
like its arcade cousin, but this 
$70 Coleco game fits in your 
hands. 


Cable fixer 


A programmable VCR is 
wasted on many cable 
systems since a scrambled 
channel can only be selected 
at the decoder. But add this 
Panasonic CATV adapter 
($130) and the tuner of a 
cable-ready VCR becomes 
the selector. 


Mini-terminal 

Attach Infone to a phone line 
and you can use the handset 
for talking with humans, the 
keyboard for communicating 
with remote computers. It's a 
complete terminal in a 
1.5-by-seven-by-11-inch case. 
Made by Novation, 18664 
Oxnard St., Tarzana, Calif. 
91356. $1,150. 


Whats New 


FOR YOUR CAR 


BY JACK KEEBLER 


Safety cap 

A patented O-ring in the CRS- 
Cap maintains a hermetic 
seal to prevent scalding. It's 
the only cap that currently 
meets government safety 
standards, claims Southland 
Trading Co. (321 S. Rancho 
Santa Fe Rd., San Marcos, 
Calif. 92069). Price: $4.97. 


Little trailer 

The Tuff ‘N Lite trailer 
weighs only 175 Ibs. yet 
carries three-wheeled 
vehicles weighing up to 425 
lbs., claims Unique 
Functional Products (135 
Sunshine Lane, San Marcos, 
Calif. 92069). One person can 
load and unload a vehicle 
from the steel trailer. $389. 


Powerful pump 

The hand-operated Golden 
Rod tire pump can produce 
more than 200 Ibs. of air 
pressure, according to 
Dutton-Lainson Co. (1601 W. 
2nd St., Hastings, Neb. 
68901). The maker says the 
pump is ideal for off-road 
vehicles. Price: $15.35. 


Fuel heater 

Cold weather giving your 
diesel car fits and no starts? 
Stanadyne's electric fuel-line 
heater installs ahead of the 
filter and cuts in 
automatically below 30 
degrees F to eliminate 

wax plugging. Stanadyne 
Diesel Systems (Box 1440, 
Hartford, Conn. 06102): $55. 


Tenacious tire 

The 721 Metrix’s round 
shoulders, wide-tread 
footprint, and stiff sidewalls 
provide tenacious adhesion 
оп both wet and dry 
surfaces, says Firestone. The 
new steel-belted radial tire 
comes in 17 sizes to fit 98 
percent of the cars on the 
road. Prices: $59-$108. 


Mini dump 

The Mark 4000 lifts and 
dumps up to 4,000 Ibs. and 
fits most pickup trucks, says 
Mini Dump Corp. (Box 30278, 
Raleigh, N.C. 27622). The 
600-Ib. steel dump installs 
with no welding or drilling 
and features an 
electric/hydraulic hoist. 
Price: $1,895. 
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— hot new fixtures 


Halogen 
at home 


are efficient light sources 


Tiny self-cleaning bulbs 
stay bright through 
an extra-long lifetime 


By PETER STEINERMAN 
PHOTO BY JOHN KEATING 


The bulb is the size of a peanut, yet its 
heat can be felt up to a foot away. Its 
light is warmer and whiter than the 
light from a standard incandescent. 
And the bulb is as bright when it dies 
as it was at first use. 

Halogen lights have long been used 
for headlights [PS, Sept. ’78], commer- 
cial lighting, and photographic projec- 
tors. Now these bright, efficient bulbs 
are available for home use. And the 
new halogen fixtures are as unconven- 
tional looking as the bulbs them- 
selves. 


Why so different? 


Like other incandescents, halogen 
lamps have a tungsten filament 
bathed in a mixture of argon and 
nitrogen gas. But halogen bulbs also 
contain small amounts of a gas from 
the halogen family—usually bromine 
or iodine. Krypton can be added to 
help retard filament evaporation. 

Filament evaporation causes regu- 
lar incandescents to dim as they age. 
Tiny tungsten particles boil off the fil- 
ament and condense on the cooler bulb 
wall, slowly blackening it. But halo- 
gen lamps have a self-cleaning cycle 
that keeps them bright. 

General Electric’s Janice Di Mi- 
chele explains: “As the tungsten par- 
ticles boil off the filament, the halogen 
gas combines with them. The circula- 
ting gas then redeposits the particles 
back onto the filament.” 

Because of the constantly rejuve- 
nated filament, halogen bulbs last 
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longer than ordinary incandescents. A 
conventional GE 500-watt, 120-volt 
lamp is rated for 1,000 hours. The 
halogen version lasts 2,000 hours— 
and that’s at constant brightness. The 
halogen cycle keeps the bulb optically 
clear so it delivers uniform light 
throughout its life. 

But the tungsten is not redeposited 
uniformly. The filament eventually 
becomes too thin in spots and the bulb 
fails. 

The halogen cycle requires a small 
bulb, says Di Michele. “The bulb wall 
must be hot—at least 500 degrees F— 
for the self-cleaning cycle. A small 
bulb places the filament closer to the 
wall so it heats up.” 

Such high temperatures might 
harm ап ordinary glass bulb, but halo- 
gen lamps are made of strong, heat- 
resistant quartz glass. This also per- 
mits higher gas pressure so the fila- 
ment can burn hotter—and thus 
brighter. 

“The lamp gives a clean, elegant 
light, like sun on a bright day,” said 
Joseph Storey of Dillard’s depart- 
ment-store chain. The stores have 
recently tested GE’s low-voltage ver- 
sion of halogen lamps, using fixtures 
designed by Capri Lighting. “We can 
make a direct one-for-one replace- 
ment of 150-watt flood lamps with the 
50-watt halogen lamp—with no appar- 
ent change in light levels,” said Sto- 
rey. 
Capri (7020 E. Slauson Ave., Los 
Angeles, Calif. 90040) recently intro- 
duced a new line of palm-sized low- 
voltage halogen fixtures for home use. 
The mini-lamps can be used on tracks, 
pedestals, or wall mounts. 

Other makers offer full-wattage 
versions of halogen lamps (see cap- 
tion). But neither the bulbs nor the 
light fixtures are cheap. Capri's mini- 


fixtures start at about $90. A 12-volt, 
55-watt bulb costs about $12. A 150- 
watt bulb used in a desk lamp costs 
between $22 and $25. 

Nor are the lamps as easily handled 
as regular incandescents. Since they 
are pressurized, they must be 
shielded. GE cautions that the lamp 
must not be exposed to more than 110 
percent of the rated voltage. GE also 
recommends that the lamps be pro- 
tected from scratches and abrasion. 

“You shouldn’t handle these bulbs 
with bare hands,” warns Di Michele. 
“Oil on your fingers will stick to the 
surface and contaminate the quartz. 
This will dim the lamp, though it 
won't affect its life.” 

But the need for shielding and care- 
ful handling, combined with the halo- 
gen’s small size, has inspired design- 
ers to create the striking fixtures 
shown in the photo. Such handsome 
lamps, combined with the halogen 
bulb’s brightness and efficiency, sug- 
gest that these tiny, expensive bulbs 
will displace some of their fatter, 
cheaper cousins. 


Elegant halogen fixtures from Artemide 
(150 E. 58th St., N.Y., N.Y. 10022) dem- 
onstrate the halogen bulb’s versatility. 
Swing-arm Tizio desk lamp (near right) 
uses an energy-saving 55-W, 12-V bulb 
to produce a high-intensity work light. 
To spread the light, the Camera 500 and 
Aton floor lamps (center) each have an 
adjustable diffuser that bathes walls in 
the soft but bright glow from a 500-W 
bulb. A column of muted light, the 
Megeron (far right) features a dimmer 
to adjust the glow from its 500-W 

lamp. Prices start at $400. Equally 
dramatic halogen light fixtures are 
available from George Kovacs Lighting 
(24 W. 40 St., New York, N.Y. 10018) and 
Ron Rezek Lighting (5041 W. Pico, 

Los Angeles, Calif. 90019). 
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Flashblast 


— the light that cleans 


With a flash of light and a crack like 
a pistol shot, this giant strobe light 
burns off paint, corrosion, and fouling 


By TOM JOHNSON 
PHOTOS BY ROBERT BURROUGHS 


San DIEGO, CALIF. 
A drive-through carwash for Trident submarines? 

Well, maybe and sort of and someday. At least that’s 
what physicist John Asmus told me as we stood in his lab at 
Maxwell Laboratories, Inc. 

Asmus was holding what looked like a long blackboard 
eraser with a clear-plastic handle sticking out the back. 
Heavy cables ran to a desk-sized gray cabinet jammed with 
electrical components. What he held was a small prototype 
of a powerful light source that generates enough heat 
energy to vaporize the green slime of microorganisms that 
collects on the rubber-tiled exterior of the top-secret subs. 

A shot of light from the flashlamp—Maxwell calls its 
product Flashblast—would turn the biofouling into minute 
particles of char that would be washed away by sea 
water. 

“It is vital that the Tridents operate with a perfectly 
clean hull,” Asmus said. “Anything on the hull’s surface 
will reduce fuel efficiency and, more important, create 
noise as the sub travels beneath the surface. That noise can 
be picked up by enemy hydrophones.” 

But to drydock the subs for scrubbing every few months 
costs too much in terms of manpower and national security. 
If Tridents could simply sail through a tunnel lined with 
the powerful, pulsating lamps, their hulls could be cleaned 
in just a few hours. 


All-purpose cleaner 


While a submarine-cleaning station is a future possibil- 
ity, Asmus already has successfully used his powerful 
lights to stabilize rust on steel trusses in an historic county 
courthouse in Dallas, Tex. He has also used them to remove 
several layers of wall paint that covered historic murals in 
the rotunda of the California State Capitol building in Sac- 
ramento. There, he burned off the covering paint, turning 
it to char that was washed away with water and a soft 
brush—all without damaging the murals below. The tech- 
nique is faster and more economical than hiring skilled art 
restorers to remove the paint by chemical stripping. 


82 | POPULAR SCIENCE 


In another art-rescue project, Asmus worked with the 
U.S. National Park Service to vaporize kitchen cleanser 
that vandals had smeared on prehistoric Indian picto- 
graphs in Arches National Park in Utah. No other tech- 
nique could have done the job without damaging the paint- 
ings, according to Asmus. 

Even fabric has been saved by the flashlamps. Seven 
years ago, Asmus and art conservator Denise Domergue 
removed paint from the moleskin seats of an historic the- 
ater in Paris. 

The lamps can remove dirt and graffiti produced by aero- 
sol paint and felt-tipped marker, as well. Asmus is now 
negotiating with the city of New York to clean the infa- 
mous graffiti from that city’s vandalized subway cars. 


How it works 


The flashlamp, basically, is a supercharged version of a 
photographic strobe light. Electricity from a three-phase 
(208 or 230 volt) line feeds into a bank of capacitors, devices 
that accumulate electrical energy the way a dam holds 
water. 

When an operator or a remote switch cues a trigger, the 
energy surges through cables as long as 100 feet to light up 
xenon-quartz lamps. Those lamps turn on for as little as 
0.001 second with light equal to that of a five- to 20-million- 
watt bulb. A byproduct of the flash is enough heat energy to 
cook a surface three-quarters of an inch away at roughly 
1,800 degrees С (3,272 degrees Е). 

The sudden, intense heat causes the moisture in a rusted 
or painted surface to expand—essentially, to explode—from 
its underlying material, leaving a charred powder residue 
that can be wiped or washed away. (Naturally, the heat 
also impinges on the lamps, so their temperature is stabi- 
lized with a closed-cycle water-cooling system.) 

Because the original surface is usually a lighter color or 
stronger than the corrosion or undesired covering, it 
reflects the heat back toward the lamp. The original, 
desired surface is thus unscarred. 

Sometimes, however, the operator wants to affect the 
material's surface below the fouling. Asmus and the Navy 
have found that the flashlamp is powerful enough to turn a 
microscopic surface layer of steel into metallic glass—a 
uniquely hard chemical bond of the steel's molecules. That 
glaze seems to seal out moisture, inhibiting, or at least 
delaying, future corrosion, Asmus says. а 

Another claimed advantage: Anti-biofouling paint loses 

Continued 


Dr. John Asmus was 
probably the first to 
apply strobe technology 
to cleaning problems. A 
laser expert, he came 
up with Flashblast con- 
cept while directing the 
Project for Art/Science 
Studies at the University 
of California, San Diego. 
Flashblast's working 
head (foreground) 
contains two xenon- 
quartz lamps backed by 
a reflector. The cabinet 
behind (shown with 
doors open) holds the 
DC power supply, a bank 
of capacitors, and con- 
trols. A bundle of cables 
runs to the head. Below: 
Asmus demonstrates the 
Flashblast technique by 
zapping the emulsion 
from a Polaroid print. 
The paper below it is 
unaffected. 


JULY 1982 | 83 


White patches are bare metal where shblast vaporized por- 
tions of the two-tone paint job on tip of a Marine Corps helicopter 
rotor. After paint removal, rotor will be ready for new paint. 


Thick fouling requires multiple zaps—it took about 100 to reduce 
barnacles on this ship's hull to char. But marine algae and seed 
barnacles can be easily removed with today's Flashblast. 


ав the working chemical from its surface gradually leaches 
into the sea. When the Flashblast technique is used to 
clean microorganisms from ships' hulls, it would also 
vaporize a layer of the anti-fouling paint below. The 
impotent top layer would be burned away, leaving a fresh 
stratum of the anti-organic surface. 


Sound and light 


Asmus demonstrated the new technology for me in the 
lab. He held the lightweight flashlamp head against a 
painted, 18-by-24-inch fuselage panel from a Navy fighter. 
The combat-gray paint must be periodically removed—to 
examine the metal for stress cracks—and replaced to pro- 
tect the aluminum from corrosion generated by salt 
spray. 

Asmus punched a switch to load the capacitors. Five sec- 
onds later there was a flash of white light and a crack as 
loud as a pistol shot. He lifted the lamp and a two-by-five- 
inch rectangle of fine, black dust coated the panel. А wipe 
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with a rag revealed the yellow undercoating. The surface 
was ready for repainting. 

"We will be setting up a full-size system to test the Flash- 
blast on Navy planes in the spring," Asmus told me. "Al- 
though it will initially be a hand operation, ultimately a 
mechanized system could remove the paint almost auto- 
matically." 

Currently, the Flashblast can clean areas ranging from 
two by 12 inches to seven by seven inches per shot. "But 
eventually we may see a practical system with 36-inch 
lamps," Asmus said. "If so, a square yard per shot could be 
cleaned if a mechanized, robot-operated system were con- 
structed." 

The depth of the Flashblast's cleaning power is minute. 
Thus it is the delicate jobs the flashlamps do best. The 
power and duration ofthe flash can be set so as little as one 
micron (thousandth of a millimeter) or as much as 10 mils 
(thousandths of an inch) of the unwanted surface can be 
peeled away per shot. Should greater cleaning depth be 
required, a number of shots can be made on the same sur- 
face. 

"We can remove a lot of rust from metals," Asmus said, 
"but we've found that rust isn't uniform in depth. Some- 
times it bores in an eighth to a quarter of an inch. The 
flashlamp can't reach those depths effectively or economi- 
cally yet." 

The lamps, under average use, are good for a half-million 
shots before burning out, Asmus says. 


Lowering cleaning bills 


The economic potential of the technology is easily under- 
stood. Cleaning things is a major problem. And solutions, 
to date, often have undesirable side effects. Sandblasting 
creates dust, noise, and a pile of used sand and grit that 
must be hauled away. Furthermore, it's cumbersome and 
expensive. Asmus cleaned the rust from the beams in the 
Dallas courthouse for about one-fourth what sandblasters 
had bid because the compact flashlamps could easily be 
taken into the attic crawl space. To do the job with sand- 
blasting would have required punching holes in the roof to 
admit the equipment and to remove the used sand. 

Chemical cleaning compounds also have drawbacks: 
They may endanger workers' health or the environment. 
And thousands of sailors will testify that chipping paint 
from hulls, decks, and bulkheads is a poor use of military 
personnel. 

Equally important, cleaning techniques should not dam- 
agethe original object or there will be another cost to figure 
into the equation. Laboratory and field tests indicate that 
Flashblast can avoid many of the drawbacks of convention- 
al surface-preparation techniques. 

Asmus also is perfecting a more delicate tool of light- 
induced divestment. Using lasers of various colors, he has 
cleaned such varied art objects as mildewed leather books, 
tarnished silver threads in tapestry, and marble sculp- 
ture. 

(By changing the laser's wavelength and intensity, the 
light can clean different colors and textures. "We look up 
the spectral characteristics of each material,” he says, “and 
most of the time we can find a color of light that will 
work.") 

The powerful optical energy source at Asmus's command 
may be the forerunner of a new Industrial Revolution. Just 
as humanity figured out how to tap wood, coal, steam, and 
nuclear energy, we are now finding that light itself can be 
used to do work. The laser, for example, is already a tool 
fully integrated into modern industry. Megawatt flash- 
lamps considerably more portable and rugged than lasers 
aren't far behind. According to Asmus, "Flashblast is just a 
technology looking for a job." us 


Turbocharger 
with a brain 


—Saab 900 Turbo with APC 


This fail-safe turbo system 
provides greater fuel 
economy and more torque 


By JACK KEEBLER 


Heat waves shimmered above the 
blacktop at Roebling race track, just 
outside Eden, Ga. The air was so dry 
that even short conversations left my 
mouth parched. But you couldn’t have 
ordered better conditions for testing 
Saab's new APC turbocharger sys- 
tem. Hot, dry weather is often respon- 
sible for the destruction of over-boost- 
ed turbocharged engines. 

Automatic Performance Control 
(APC) is the newest technical innova- 
tion from Saab-Scania, and it’s proba- 
bly one of the biggest automotive de- 
velopments since the turbo itself. 

Helmeted and belted into one of 
Saab’s new APC-equipped 900 Tur- 
bos, I drove onto the track for a re- 
vealing test run. The car was fueled 
with 87-octane unleaded gasoline. Im- 
mediately, I heard knocking, which is 


the audible sign of preignition. How- 
ever, instead of continuing, this de- 
structive rap was suddenly greatly di- 
minished, and in the next second it 
was gone. The system had detected a 
knock condition and reduced the boost 
pressure to spare the engine the abuse 
that would have eventually necessi- 
tated a major repair. 

The APC automatically adjusts the 
turbo-boost pressure delivered to the 
Saab’s two-liter, four-cylinder engine. 
This prevents preignition, or “knock.” 
(Knock is the sound of the premature 
explosion of fuel in the combustion 
chamber, which usually leads to the 
erosion of the cylinder-head light al- 
loys.) The adjustment is based on am- 
bient conditions, engine speed, and 
the quality of the fuel. The higher the 
octane rating of the fuel, the greater 
its resistance to knock. 

Per Gillbrand, the system’s inven- 
tor, explained, “We feel that it’s better 
not to expect good fuel from the oil 
companies, but rather to be able to 
handle fuels of different quality.” 

In the Saab APC Turbos, boost pres- 


sure is bumped upward if the octane 
rating of the fuel is high. If the octane 
rating is low, the boost pressure is ad- 
justed downward. 

The APC system consists of a knock 
sensor (broad-band piezoelectric ac- 
celerometer), a manifold-pressure 
sensor (charge-pressure transducer), 
a waste-gate solenoid valve, and an 
electronic unit (microprocessor). The 
electronic unit is fed with three main 
signals: inlet-manifold pressure, en- 
gine rpm from the distributor, and 
knock-sensor data. 

Normally, when the intake-mani- 
fold pressure has reached the desired 
maximum level, the waste-gate sole- 
noid starts to pulse to maintain the 
pressure at the correct level according 
to engine rpm. However, when a 
knock condition is sensed, the acceler- 
ometer signal overrides the pressure- 
sensor signal, and the solenoid’s cycle 
is changed until the boost pressure is 
reduced to a knock-free level. 

All of this electronic wizardry 
works, too. The APC not only provides 
a fail-safe turbocharger system, elim- 
inating the danger of a cylinder-head 
melt-down condition during high- 
speed engine knock, but it also in- 
creases fuel economy by 10 percent. 
Testing by the EPA recorded 21 mpg 
in city driving and 34 mpg on the 
highway for the 900 Turbo with APC, 
compared with 19 and 31 for last 
year's non-APC turbo models. 

Still another bonus of the APC is its 
ability to use a fuel's higher octane 
rating to net additional torque. Saab 
lists two different torque ratings for 
the APC-controlled two-liter: 160 ft.- 
lbs. for 87 octane and 170 ft.-Ibs. for 
92 octane. 

Apparently, Saab is not the only 
auto maker with confidence in the 
APC system. According to Gillbrand, 
"advanced talks" are being conducted 
with another European manufacturer 
concerning its possible use of the APC 
breakthrough. 


APC system consists of four main elec- 
tronic components: the knock detector 
(1), manifold-pressure transducer (2), 
control unit (3), waste-gate solenoid (4). 


JULY 1982 | 85 


PS leisure-home plan 


Desert 


for all seasons 


house 


By AL LEES 


That old reliable evaporative cooler still serves many Sun- 
belt homes, but in certain climate pockets it needs help. 
Tucson, Ariz., for example, has a late-summer “monsoon” 
season, in sharp contrast to its otherwise dry climate. The 
high humidity at this season “shorts out” the evaporation 
performance. 

Since the average Tucson winter has only 1,752 heating 
degree-days, compared with summer's 2,814 cooling 
degree-days, this house (created for a Tucson site by Rich- 
ard Montena of Solar Systems Design, Inc.) concentrates 
on a unique cooling system that also serves the minimal 
heating needs by drawing on ample winter sunlight. 

Most of the discomfort you feel in a metal shed in sum- 
mer can be traced to radiant heat from the building’s skin. 
A major goal in this design was to reduce this “mean radi- 
ant temperature” by cooling the interior skin of walls and 
floor. The section diagrams below show how air passages 
within the floor and back wall move heat out during the 
summer and in during the winter. In summer, the evapo- 
rative cooler pressurizes the house. Room air that’s become 
overheated is ducted through the floor up the hollow-core 
wall and out under the eaves, easing the cooler’s job. The 


special concrete blocks for the walls were made by Colum- 
bia Block of Tucson; but standard eight-in. block with an 
exterior insulating coat, such as Dry-vit, will also work. 

Other strategies to reduce temperatures include sinking 
the structure three feet into the ground. Shading from 
direct solar gain is provided by privacy walls on east and 
west, and by the overhead trellises (ramadas). There’s min- 
imal glazing on east and west, and shading for windows on 
the north. Finally, the roof is of that double-skin construc- 
tion that used to ventilate the ice houses some of us recall 
from small-town boyhoods. 

Because of all this hollow-core construction, R-values of 
the building skin vary with the seasons. In winter, walls 
have an R-value of 8; the roof, 30. On summer days, how- 
ever, effective R-values shoot up to 33 for the walls and 60 
for the roof. um 


How to order your plans 


One set of detailed construction drawings, including materials 
specifications, is $110. Additional sets (for subcontracting and 
permit filing) are $20 each, if ordered at the same time. Prices 
include postage. Send checks to Solar Systems Design, В.О. 1, 
Box 462-A, Voorheesville, N.Y. 12186. 


Natural cooling system pulls in outside air, dumps warm room 
air out through hollow-core wall (left). Solar heating system 
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(right) warms floor with air drawn from upper entry through 
tubes in floor; wall exit is blocked, so warm air ducts into room. 
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Air-flow walls don't need custom block seen here. Standard con- 
crete block with exterior stucco insulation will also work 
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deck 


you can build 
in stages 


Barbecue and play decks below are at extreme left and right 
in plan view above; construction details, next page. Turn page 
for planter, bench, and dry-sink plans and for assembly 
sketch of trellis deck. Sun deck and connecting walkway are 
simple flat platforms. 


Choose among one, two, 
or all sections of this 
backyard structure 


By CHARLES A. MILLER 


Is the best-size deck the one you don’t 
have time to build? Or the one you 
can’t afford at the moment? The an- 
swer may be to start one that’s modu- 
lar. The design shown here is versa- 
tile enough to be built in stages or 
with parts of it omitted completely, 
the sum of any of the parts making a 
useful whole. Among the options areg 
central barbecue area with storage 
bins and counter tops, a sun deck, a 
trellis deck, and a children’s play area 
that allows kids to play within sight 

Continued 
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Grill cover uses the deck fencing (top 
right) as rear wall; open design ensures 
adequate air flow behind the grill. 
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NOTCH OUTSIDE 
OF 4x4 


TIRE GWIN 
азы С DETAIL 


For horizontal-ladder rungs, use 
two-inch-or-larger maple dowels; 1x4 
pine is best for rungs on the rope 
ladder. Tie all knots securely. 
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TRELLIS DECK 


HANGING PLANTS 
ADO 
VISUAL INTEREST 


2x4 DECKING аладан 


14" SPACING j 
AGI | FLOR os 


Modify trellis deck joists 
and flooring for sun 
deck, omitting over- 
head structure. Use 
pressure-treated lum- 


өт TO 
86264205 Joer piece terest. Follow local 


TRELLIS-DECK DETAILS 


ber throughout, The 

hanging plants and 

planters add visual in- 
FRAME DETAILS 


codes for post depth. 


Tu 
PLYWOOD, 


3/4" PLYWOOD 
3/4" MARINE PLYWOOD 
OR PREGSURE-TREATED PLANKS 
Accessories for main deck include 
planter, to be lined with fiberglass 
coatings or vinyl film. To coordi- 
nate units, use T1-11 plywood on 
all finished faces: planter, storage 
bench, and cabinets. 


of the house. All of the sections are 
connected by walkways or steps. 

The plans were created by Duo-Fast 
Corp. (3702 River Rd., Franklin Park, 
Ill. 60131) to demonstrate the feasi- 
bility of using its pneumatic nailer 
and stapler to cut assembly time of 
large-scale projects. (Write to the 
company directly for information on 
the air-powered tools, or look into lo- 
cal rental.) 

You can customize the modules to 
your house and lot: If you already 
have a sliding glass door to the back 
yard, position the modules so this ac- 
cess catches the barbecue deck. The 
plan, even if built in its entirety, still 
leaves enough open space for a garden, 
volleyball net, or small expanse of 
lawn. LG 
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DRY-SINK STORAGE 


PLASTIC LAMINATE 


Dry-sink storage cabinet serves as 
potting bench and small-tool storage. 
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Bench for barbecue deck doubles as storage. Adding wheels makes it portable. 


Tips from а pro: 
how ТО install a 


garage-door 
opener 


These do-it-yourself units 
look complicated—until 
you learn their secrets 


By RICHARD DAY 
PHOTOS BY THE AUTHOR 


The idea is familiar: Push a button in 
your car and the garage door automat- 
ically rises to let you in. But the rea- 
sons for installing a garage-door open- 
er—comfort, convenience, safety, and 
security—are as important now as 
when the motorized mechanisms were 
first introduced. 

Most openers are designed for do-it- 
yourself installation. That keeps the 
cost relatively low—between $100 and 
$300, depending upon added features. 
But there is a problem. Often the 
instructions you get assume you've 
done it before—or that you have a nat- 
ural ability to figure out sketches of 
belts, chains, pulleys, and wiring. To 
the uninitiated, installing an auto- 
matic opener can be one of the most 
difficult home jobs. 

The cure? Get installation tips from 
a professional before you start. That's 
what I did for this article—I followed 
my brother, Stuart Day, a professional 
contractor, on a couple of his jobs. 

Most garage-door openers will work 
on all of the four most-common over- 
head door types (see drawing at right). 
Let's call the sectional track-type door 
a roll-up and the three different ver- 
sions of single-panel doors swing-ups. 
The panels may be wood, metal, or 
fiberglass; an opener will handle all. 

There are two types of openers for 
home use: screw-drive and chain- 
drive. Screw-drive openers come in 
long- and short-screw versions. Roll- 
up doors travel farther in cycling and 

Continued 


Four main types of garage doors can all be 
fitted with openers. Roll-up doors аге 
used in colder parts of the country where 
snow could block swing-up types. 


сооя 


1 
ROLL-UP 
SECTIONAL 


SWING-UP ONE-PIECE 
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so need long-screw openers. The other 
door types take short-screw types. 
Chain-drive openers come either just 
right or too long. If too long for your 
door, simply omit a section of rail and 
remove some of the chain, 

Be sure your garage door travels 
smoothly and is in balance. No opener 
is meant to lift the door or to push it 
down past improperly adjusted bal- 
ance springs or binding hardware. (If 
you work with your door’s balance 
springs, remember that they can 
break and injure—even kill. If you 


Installing an opener is a lot easier than it 
seems when you first open the box. To 
begin: Check the headroom clearance of 
the opener's rail (1) by measuring to the 
top of the opened door and to the lowest 
ceiling beam. Mount the hangers to pro- 
vide two inches of clearance over the 
door. Bolt the drive to hangers. Hand- 
close the door (2) while holding the rail 
two inches above door top. Note the posi- 
tion at which the rail touches the back 
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don’t know how to adjust them, call in 
a pro.) Remove or render inoperable 
any door-lock hardware. An opener 
could be damaged fighting an acciden- 
tally locked door. The opener will pro- 
vide the necessary door security. 


Getting started 


Ofcourse, always read the manufac- 
turer’s instructions. Remove watches 
and rings, and don’t wear loose cloth- 
ing. Always unplug the opener from 
its power before you remove the drive- 
unit cover to work on it. 


wall: Mount the front rail at that position 
with lag screws (3). Attach the curved 
door arm to door. Mount the manual con- 
trol button and receiver (4) high on the 
wall by the house entry. Attach warning 
labels to box or wall. Run low-voltage wire 
(5) from box to motor. Install permanent 
AC electrical line. Test system (6) with 
remote control, but be sure nothing is in 
the way. Adjust door limit stops for the 
lowest possible pressure. 


Garage ceilings vary. Study yours 
and decide how you're going to support 
the opener. An open ceiling offers the 
easiest installation. If the beams or 
truss ties are parallel to the door open- 
ing, you can hang the unit directly 
from them. If they're perpendicular, 
nail or lag-screw a 2X4 above or below 
the framing. 

With a plasterboard ceiling, if the 
joists run parallel to the door, hang 
the opener directly from them; if per- 
pendicular, fasten two perforated met- 
al angles (if furnished) across them. 
Otherwise, use two 2x 4's lag-screwed 
to the ceiling joists. Hang the unit 
from these supports. Be sure your fas- 
teners bite into solid wood, not just 
plasterboard. 

Use the furnished hangers where 
they'll fit. Often they won't. In that 
case, make your own hangers out of 
Y5-inch EMT (electrical conduit), flat- 
tening and drilling both ends. 

If a beam, truss, or other framing 
member stands in the way of your 
installation, curb the temptation to 
cut into it. That could bring down the 
roof. One way out is to hang the drive 
unit back behind the interfering fram- 
ing member and operate the door with 
а push rod made of ?4-inch EMT. The 
push rod fits between the trolley and 
the door arm. The opener's rail will 
need fore and aft supports. Make these 
of М-їпєһ EMT. 

With your decisions on support 
made, set the assembled opener on the 
garage floor roughly centered in front 
of the closed door. Measure to find the 
exact center of the door and mark it. 
Next, measure from the door's edge to 
the left- or right-hand garage side 
wall. Add this distance to one-half the 
door's width and measure over (right 
or left) from the same side wall but 
farther back. This finds the center of 
the installed drive unit. You need 
not make gnat's-heel measurements; 
within / inch is fine. Don't, however, 
use the open door to establish center. 
Many doors open askew. 

Hang the drive end of the opener 
first, even if the maker's instructions 
say otherwise. This eliminates mea- 
suring the door's highest point of trav- 
el—swing-up garage doors rise higher 
during opening and closing than when 
fully open. It also makes a one-person 
project of opener installation. 

Center the opener at the proper 
clearance above the back ofthe opened 
door. If there's limited headroom, you 
can get a special opener or a conver- 
sion kit. The drive unit should mount 
the length of the rail back from the 
front of the garage. To find the height 
of the bottom of the drive unit for a 
rollup door, simply measure two 
inches above the high point of door 


Typical automatic garage-door-opening 
system is safe, neat, and extremely reli- 
able. Your exact system will depend on 


travel. For swing-up doors, place the 
opener as low as possible with the bot- 
tom of the drive unit only one to two 
inches higher than the lowest point on 
the opened door. This ensures a good 
push angle. 

Subtract the height of the drive unit 
and measure up toward the ceiling to 
find the lengths of the hangers 
needed. It’s best to install the hangers 
with their top ends far enough apart to 
converge on the drive unit. If the 
hangers cannot be of equal length, a 
cross brace can be used to hold them 
level and in the proper position. (It 
may take a relocation or two to get 
things where you want them.) Now lift 
the opener into place, holding one 
hand under the drive unit while 
attaching the mounting bolts finger- 
tight with the other hand. 

The front of the opener needs to be 
aimed to clear the door's rise by two 
inches. The more the door rises above 
its open height, the more the opener 
will slope up at the front to miss it. 
With the front bracket attached to the 
garage wall and the rail bolted to it, 
tighten all other opener mounting 
bolts. 

The door arm transmits an opener's 
push and pull from the trolley to the 
door. Correct positioning is important. 
On a swing-up door, the door arm's 
mounting bracket should be fastened 
to the edge of the door (see detail 
above) Mount it as high—as far 
toward the outer face of the door—as 
possible while still getting a good 
mechanical hold. The purpose is to 
keep the arm from opposing the 
upward direction of the door at the 


ROLL-UP DOOR 


MAINTAIN илз 


CLEARANCE 
HERE 


the type of door you own. The main dif- 


ference will be in the arm attachment (see 
detail). On a swing-up, the arm fastens to 


beginning of a close cycle. On a roll- 
up, mount the door-arm bracket to the 
inside face of the door somewhat down 
from the top. This develops good down- 
ward thrust at the end of the close 
cycle. But be sure the bracket isn’t so 
far down that the curved door arm 
binds against the door when fully 
open. Check both the open and closed 
positions before finally attaching the 
arm’s bracket to the door. 


Power hookups 


Now you're ready to install the elec- 
trical control portion of the system. 
Start at the manual control button 
and work toward the drive unit. That 
way, if you must splice on more wire to 
reach, the unsightly connection will 
be high in the rafters. Wire nuts will 
make the splice; soldering seems like 
overkill. Use wiring staples to hold 
the cable in place. If you’re using an 
outside key switch or key pad for man- 
ual entry, connect those wires now. 
(All connect in parallel.) 


обон 
ARM 


SWING-UP DOOR 


the edge of the door; on a roll-up, it's 
placed somewhat down from the top, but 
not so far that it hits the door edge. 


Temporarily, you can use an exten- 
Sion cord to test the opener. But don't 
make it part of a permanent installa- 
tion—it could become an electrical and 
fire hazard. Install, or have installed, 
a permanent electrical outlet box at 
the motor. 

Before you try to run your opener, 
check the instructions again to be sure 
allis complete. Naturally, see that the 
way is clear, too: Never cycle the door 
unless its entire travel is in full 
view. 

Now adjust the door limit stops (see 
table). Set stopping pressure as light 
as possible to get normal operation 
and unobstructed reversing. You 
should be able to reverse the door with 
just the pressure of your outstretched 
hand. 

Finally, screw a 60-watt rough-ser- 
vices bulb into the socket on the drive 
unit. And be certain to caution all door 
users on safe operation. See, too, that 
the caution label is affixed at the con- 
trol-button location. uj 


Setting up a door opener: a pro's tips 


Function Roll-up door (sectional) Swing-up door (one piece) 
Headroom clearance 134—3\ in. min.; varies by Same as for roll-up door 
‘opener make 
Drive-unit bottom Mount 2 in. above high point Low as possible, only 1—2 in. higher than 
of door travel lowest point on the opened door 
Door arm Long arm with curved end Short arm with curved end closer to trolley. 
(see sketches above) Closer to door; fasten mount- н eei rie en а E 
ing bracket to edge of door, as door somewhat. from the top 
high as possible 
Critical positions Closed Closed and open 
Limit- Open: clear car roof—not criti- : ji dead center, 
ГІТ ЭЕ сааи 
tle pressure on door-arm. header, but no ‘on header. Set with 
on 


JULY 1982 | 93 


Installation is а snap 
with aluminum 


replacement 
columns 


Rotting wood column is a prime candidate for replacement with Old column comes free for removal after a sturdy timber with 
non-weathering Moultrie aluminum columns. Begin by prying attached head and toe plates is jacked into place to carry the 
away the deteriorating base with a chisel or large screwdriver. structural load. Columns should be replaced one at a time. 


Ж; 


i ~> 
Five staves are used for 12-inch-dia. column. Cut them Ys inch all but last stave by hooking grooves together (sliding them to- 
longer than height of opening with carbide-blade saw, then join gether will damage extrusions). Two workers are needed. 


94 | POPULAR SCIENCE 


Lightweight metal pillars 
support up to 15 tons 


By CARL H. GILES 


Mention columns and some people 
think of the classic Corinthian colon- 
nades of Greek or Roman temples, 
while others picture the stately por- 
ticoes of American colonial homes. 
But architectural style aside, most 
columns have an important structur- 
al function. Across America, in mod- 
est as well as in grandiose houses, 
wooden columns hold up porches, 
decks, carports, even interior ceilings. 
All too often, they are rotting away. 

Replacing unsound or merely un- 
sightly columns used to be a laborious 
job; new columns had to be expensive- 
ly custom-made, and then required 
considerable maintenance to prevent 
the cycle of weathering from begin- 
ning anew. Now there’s an alterna- 
tive: extruded aluminum staves that 
snap together in a nearly endless va- 
riety of sizes and styles of load-bear- 
ing, maintenance-free columns. 

The assemble-yourself columns— 
made by Moultrie Mfg. Co. (Box 1179, 
Moultrie, Ga. 31768)—are so light 
that a single man can lift even the 
largest sizes, yet they support up to 
31,000 pounds each. Round or square 
pillars ranging from six to 24 inches 
in diameter and eight to 30 feet in 
height can be constructed. Capitals 
and bases, which fit around the up- 
rights instead of simply butting them, 
are made in dozens of designs, includ- 
ing reproductions of historic styles. 
All parts have an oven-baked finish. 

The photo sequence shows how to 
use the system to replace existing 
deteriorated columns. Moultrie also 
suggests two other applications. You 
can apply the staves in place around a 
standing column, using ropes and 
blocks in tourniquet fashion for final 
assembly. You can also install col- 
umns for decorative non-load-bearing 
purposes: Cut the staves a fraction of 
an inch shorter than the dimension of 
the opening and use supplied angle 
brackets to secure the columns. Ba 


Final stave has modified hook that 
snaps together with standard hook of 
first stave when column is deformed 
into elliptical shape. Beginning at 
one end (top), apply downward force 
(perhaps by sitting on column) and 
snap hooks together. When fully 
joined, column returns to circular 
shape and cannot be taken apart 
again. Place identical cap and base 
around column (center). Then put 
column in position (left) and plumb 
with level. Release jack to let weight 
of structure rest on column. Weight 
of load holds column in place. 


A/C maintenance 
for a cooler summer 


On hot, sultry nights in the middle of 
summer, the last thing you need is the 
sudden death of your room air condi- 
tioner. There are steps you can take to 
ensure that doesn't happen. 

Since an air conditioner is basically 
a machine that replaces hot air with 
cooler air in an enclosed space, main- 
tenance mainly involves making sure 
the incoming air moves freely. 

Make sure, for instance, that the fil- 
ter is clean. If it isn't, either replace or 
wash it. Aluminum-mesh filters are 
an example of the kind you can wash. 
With proper handling, one can last 
for several years. After washing in 
warm, soapy water, recoat it with a 
filter adhesive, either sprayed or 
brushed on. If your present filter isn’t 
a washable type, you can replace it. 
with an aluminum-mesh filter, avail- 
able at hardware stores and home 
centers. The one shown above, made 
by Research Products of Madison, 
Wis., can be trimmed to fit with scis- 
sors. The spray is usually available 
from the same source. 

Make sure the outside of the ma- 
chine is clean and free of debris. If 
possible, vacuum inside around the 
coils and compressor. Be sure, too, 
that condensate can drain from the 
unit properly. Keep all grilles and 
vents open, free of obstruction. 

Pressure checks and compressor- 
maintenance procedures are best left 
to a professional—don't try to get into 
the unit's sealed systems. 

Of course, the best thing you can do 
for your air conditioner is to have a 
well-insulated house. Also, use the 
unit efficiently: Turn it on early in the 
day, before the house heats up; keep 
windows and doors closed; and shade 
it with an awning if it's exposed to di- 
rect sunlight.—Charles A. Miller 
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3 projects for 
summer fun 


Besides a handy pool seat, 
there’s a patio table and 
a dual-use child’s slide 


By AL LEES 


PS projects come from a variety of 
sources, as the outdoor trio on these 
pages attests: The clever seat for an 
above-ground pool was submitted by a 
reader, James S. Shreve of Burke, 
Va.; on the following pages is a sturdy 
table for patio or deck, commissioned 
by Koppers Co. to demonstrate the 
use of Wolmanized pressure-treated 
lumber. And, finally, I got the idea for 
combining a firewood rack and a 
child’s slide during an all-day, group 
“think-tank” session; I then asked ar- 
chitect William J. Ward to refine it 
into a construction sketch (from 
which artist Dana Rasmussen did his 
action rendering). 

Only when I had all three projects 
in hand did it strike me that each add- 
ed an important extra feature to stan- 
dard summertime activities. With 
most above-ground pools, you're ei- 
ther all the way in or all the way out— 
they offer no "perch potential" By 
hanging this two-step unit from the 
Side, you provide a convenient plat- 
form for children who aren't tall 
enough to touch bottom; it also pro- 
vides a gradual entry for taller swim- 
mers who don't relish the abrupt 
plunge. 

The trouble with single-function 
items like outdoor tables and play 
slides is that they don't earn their 
space when they're not in use. By set- 
ting a planter pot into the center of 
our round table, we add a full-time 
decorative function. On the other 
hand, we add a practical function to 
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our backyard slide. (Now if we could 
just think of something useful a swing 
set might do.) 


Assembling the pool seat 


If you've ever worked with PVC 
plumbing materials, you know how 
easy it is to cut the pipe with a hand- 
saw and cement it into elbows and 
tees. Only the bottom rest, here, is dif- 
ferently attached—to avoid any hard 
flanges that might puncture the pool 
liner it rests on. While all other pipe 


sections are 1'-in. PVC, this bottom 
crosspiece is a three-foot length of 
three-in. pipe, drilled (with a hole 
saw) to receive both vertical legs. You 
round the feet for a "cementable" butt 
against the inside wall of the three-in. 
pipe. 

Dimensions given in the sketch are 
for a four-foot pool with a flat rim. All 
pieces can be cut from three 10-ft. 
lengths of 1'2-in. PVC. When assem- 
bling, keep in mind that the end 

Continued 


1. PVC POOL SEAT 
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Prototype seat above uses Ү-іп. pebbled 
Plexiglas for both submerged platforms. 
It's waterproof, but not strong enough to 
support body weight without cross-struts. 
These were cut from V-in.-by-one-in. alu- 
minum bar and Pop-riveted in place be- 
tween the Plexiglas and PVC frame, as 
Sketch at far right shows, five per plat- 
form. To avoid adding struts you could 
substitute marine plywood. 


HOOK 
(ADDED ELBOW, 
IF NEEDED) 


ех 232 
PLATFORM! 


BOTTOM REST 
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2. PLANTER 


CUT ON 
2x4 ENDS. 


HALF LAP JOINT (wake Foun) 
тер 


After top grid is assembled, tack scrap 
across square to provide central pivot for 
scribing outer trim line, as shown. 


Scribe two cutting lines from the center— 
one the diameter of the planter pot, the 
other on a 24-in. radius, as shown. 


m. 


For table top, nail 13 additional four-foot 
2x4's to trimmed frame, spacing them М 
in. apart. Use rustproof nails. 


Cut both circles 


Bolt top frame to 16'-in.-long legs. 


STOCK STAIR RAIL 


3. FIREWOOD 
RACK/SLIDE 


n | 2:8" Я 
ІЙ 
1 0 Nds 
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NOTE - ALL LUMBER 
PRESSURE-TREATED. 


Sturdy slide doubles as a leakproof roof 
for stacked firewood, and provides stor- 
age for cutting and splitting tools. Note 
how aluminum sheet wraps top platform, 
surface of slide, and hand flanges. 


with a sabre saw, and 
smooth edges with coarse sandpaper. 


frames must be mirror images, with 
tees properly aligned. Once you apply 
cement to mating surfaces and seat 
your fitting with a twisting motion, 
you can’t make any adjustments. 

All four upper crosspieces are 25% 
in. long. First join the side assemblies 
with the pair that fits directly into 
tees (see photo), cementing both into 
one side frame, then pushing on the 
other frame as shown. Prepare the 
second pair by cementing elbows to 
each end, then join these to the four 
tees with nipples. Note the top cross- 
piece has nipples short enough to let 
the flanges of the fittings butt. 


Building the table 


Viewed from the top, without a 
plant in place, our table looks like a 
big doughnut. The plank top mounts 
on a 2х4 grid that’s bolted to 4x4 
legs. Built of pressure-treated lum- 
ber, it will give years of service on 
your patio or deck. You'll need 10 
eight-ft. lengths of 2x4 and one six-ft. 
4x4, 

A detail at far left shows how grid 
members are twice trimmed, after as- 
sembly, to create a bevel miter on 
each end. The 4x4 legs mount inside 
the central square of this grid, flush 
with the underside of the top. That 
leaves just enough space within the 
legs for a standard 16-in.-dia. planter, 
16 in. high. Attach each leg with two 
%-by-six-in. carriage bolts, offset and 
at right angles to each other with 
washer and nut toward the center. 


Building the slide 


Perhaps the “quickest build” of our 
trio is this dual-purpose yard struc- 
ture, based on a simple but elegant A- 
frame. A leakproof slide creates an 
ideal weather roof for firewood stor- 
age. The width can be adjusted for 
racking the proper length for your 
fireplace or wood stove. 

You'll want to use pressure-treated 
wood here, too—both for weather ex- 
posure and to resist rot and infesta- 
tion from contact with the ground and 
with curing logs. 

The built-in cabinet of exterior- 
grade plywood provides lockable sum- 
mer storage for such tools and acces- 
sories as an electric chain saw (with 
its chain oil and sharpening gear), 
wedge splitters, and hatchet. 

The door is attached with a contin- 
uous hinge across the bottom, and is 
secured with a pivoting key lock (or 
padlock hasp) at the top. Simple com- 
pression weatherstrip will keep the 
compartment watertight. The wood 
piled within the support frame pro- 
vides weight and stability for the slide 
unit so it won’t have to be anchored or 
given concrete footings. 8] 
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New for your home: 
super-slippery 


Teflon 
lubricants 


Silence household 
squeaks with chemistry's 
slickest polymer 


By E. F. LINDSLEY 
PHOTO BY ORLANDO GUERRA 


"I hope it's not frozen," said the red- 
faced, shivering delivery man as he 
thrust a small carton into my hands. 
“It’s not," I said confidently, knowing 
that the active ingredient in the new 
lubricants Du Ропб һай sent me is un- 
affected by temperatures from 500 de- 
grees F to 60 below zero. Even at the 
height of a Wisconsin winter, it 
doesn't get that cold. But the man had 
already slammed the garage entrance 
door and was scurrying for the 
warmth of his truck. 

Then, as I unwrapped the box and 
considered how I might test these new 
Teflon-laced lubes, a blast of bitter air 
hit me when the door swung back 
open. All winter long, its latch had 
AGER. rmn еее я been sticking. Неге was a true lubri- 

н cation challenge. 

The first shot of Teflon lube went on 
the base of the knob. It quickly pene- 
trated to the inner workings. A trial 
turn was gratifying: The knob rotated 
freely for the first time in months. 

But the sticking latch still hid in- 
side the latch box. I aimed another 
blast of lube squarely at the offender. 
Presto, the bronze wedge popped out 
like a cuckoo from a clock. 

The lubricant I used on the sticking 

Continued 


Take your pick of Teflon lubes for your 
toughest household jobs—but don’t use 
them on frying pans. Rear (left to right): 
Super Lube spray, Tri-Flow, Teflon Wet, 
Lubit-8 needle applicator. Front: Teflon 
Dry, Tufoil Gun Coat, Super Lube tube. 
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The pleasure is back. 


99% tar free SENA 


1 МЕТАК | MGTAR MENTHOL 
—— re ne 
Warning: The Surgeon General Has Determined 
Regular, 1 mg. "tar", 0.2 mg. nicotine av. per cigarette, ЕТС Report Dec. 81; That Cigarette Smoking 15 Dangerous to Your Health. 
Menthol, 1 mg. "tar", 0 .2 mg. nicotine av. per cigarette by FTC method. 
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Ford Motor Company is back in racing 
after ten years. Challenging the highly 
sophisticated European and American cars 
that compete on tracks across America, 
from Connecticut to California. 

But we're not going racing like we did in 
the sixties. This is a small team with a small 
budget. And a small car. A specially pre- 
pared and modified Ford Mustang with a 
modified 4-cylinder Ford Fiesta engine. 


Last season we won two races out of five, 


leading home 6 and 8-cylinder cars. Not 
through any outright power advantage, but 


жӘ 


— 


through subtle, skillful engineering. For 
example, we used turbocharging and 
4 valves per cylinder to produce a 
staggering 560 horsepower from the 
small 1.7 litre engine. Which gives the 
Mustang a top speed of 185 mph. And 
because we made the Mustang light 
and efficient, it was more nimble around 
the corners than its heavier competitors. 
But highway drivers will benefit 
most from our return to racing. Because 
when you learn how to improve a car's 
you can apply 


қ „Се! it together- buckle up. 


that knowledge to improving your road ne чы ger and the cylinder head, which 
cars as well. And that’s exactly what we're significantly improves horsepower. 

doing. Next year’s special high-performance We are building these cars with you in 
turbocharged Ford Mustangs will feature mind. Because people want cars that pro- 
refinements we learned in handling and vide all-round performance efficiently, cars 
engine performance. Such as the use of that are fun to drive. Coming in first on the 
modified low pressure gas-filled shock track is important. But using what we learn 
absorbers, and the positioning of from racing to build better road cars for 


| an intercooler between the you is really where we're winning. 


There's A Ford In America’s Future. 


Teflon lubricants 


[Continued] 


latch, Du Pont's Teflon Wet lubricant, 
and its cousin, Teflon Dry, are two of a 
wave of new lubes containing the slip- 
pery polymer that are just now reach- 
ing the market. The others are Tufoil 
Gun Coat and Lubit-8, Super Lube, 
and Tri-Flow (previously marketed as 
Tri-Flon). All of these products are 
said to stand up to extreme tempera- 
ture and pressure, resist corrosion 
and rust, and offer penetrating and 
cleaning ability. 

Not surprisingly, products with 
such claimed superior qualities com- 
pared with competitive household 
lubes (3-in-One, WD-40, CRC-56, and 
LPS 3) come at a premium. A four- 
ounce spray can of Teflon Wet lubri- 
cant sells for about $4; Super Lube’s 
three-ounce tube costs $5. 

Are they worth the extra cost? Do 
they perform as claimed? How do the 
various products differ, and which is 
best for which jobs? To find out, I used 
the new products on objects all over 
my house and shop. I also devised a 
couple of crude tests to check out the 
claims, and I spoke with experts from 
Du Pont, which, besides making its 
own consumer products, supplies the 
raw Teflon that some other makers 
use in their lubes. Here’s what I 
found: 

Teflon is Du Pont's handy name for 
polytetrafluorethylene, the super- 
slippery polymer that is widely em- 
ployed wherever extreme lubricity is 
required—everything from frying 
pans to powerhouse steam pipes. Tef- 
lon is slippery because its molecular 
chain resists bonding with any other 
materials. However, until recently, 
lubrication chemists had not per- 
fected a way to keep the submicron- 
size Teflon particles suspended in a 
lubricating fluid. Now several of the 
makers claim breakthroughs in abili- 
ty to prevent settling. 


Secret formulations 


In three of the new lubes—Lubit 8, 
Teflon Wet, and Tri-Flow—the Teflon 
is suspended in a light petroleum oil, 
which also contains other materials, 
such as penetrants and moisture-dis- 
placing agents. Super Lube uses a 
synthetic grease instead of oil as its 
vehicle. Du Pont's Teflon Dry is essen- 
tially 100 percent Teflon held in a dis- 
persion that allows the material to be 
sprayed but that evaporates on con- 
tact. 

The products also come in different 
types of applicators. Tri-Flow comes 
in a spray can with an extender straw 
to carry the lube where it’s needed. 
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The Du Pont spray cans have a special 
two-position valve that creates either 
a wide or narrow spray pattern. Lu- 
bit-8 comes іп a pen-size, pocket-clip 
applicator with a needle nose. Super 
Lube is available either in a spray can 
with straw (the lube is a liquid when 
sprayed but gels quickly on contact) 
or in a tube. 

When you first try the new lubes, 
you may run amok as I did. My first 
result was so gratifying that I spent 
the next two hours running about 
spraying window hardware, snow- 
thrower control cables, door hinges, 
shop tools, and machinery of all sorts. 
Everywhere I sprayed, squeaks and 
creaks disappeared. 

But I began to wonder: In all of 
these applications, conventional lubes 
would have performed well, too. Tef- 
lon's superiority, according to tests 
cited by Du Pont and Tri-Flow, is evi- 
dent at extreme pressures. But such 
loads don't exist in most sewing ma- 
chines, bicycles, and workshop tools. 
These normally run with a full film of 
oil between moving parts, not a 
boundary layer only several mole- 
cules thick. The independent lab that 
tested Tri-Flow agrees: "Under condi- 
tions of full-film lubrication, the lu- 
bricating performance of Tri-Flow is 
ona par with other fluids but does not 
appear to exhibit any markedly supe- 
rior properties." 

Other qualities of the new lubes are 
more significant. Rust protection is 
cited in various tests: Steel panels 
coated with Teflon lubricants re- 
mained virtually rust-free after sev- 
eral days’ exposure to a salt-water 
spray; panels coated with other com- 
mon lubricants began rusting. 

Maybe if you used Teflon spray in 
enough places, you'd never have prob- 
lems with rusted nuts and bolts, but 
rust-seized threads are a fact of life for 
most of us. Since all of these lubes are 
said to have penetrating ability, I 
tested them on a handful of carriage 
bolts with nuts so badly rusted they'd 
torn out of wood. I allowed the lubes to 
Soak in for several hours and tapped 
the bolts to aid penetration. 

Not a single one of the nuts loos- 
ened. "There has to be just a little 
channel for the Teflon to get in," Du 
Pont's Dr. Ray Pohl told me later. 
Other less rigorous challenges 
seemed to support this. 

Another common claim for Teflon 
lubes is for their cleaning ability. I 
found this to be valid when I applied 
the lubes to casement-window actua- 
tors, door latches, and ball-bearing 


castors that hadn't been lubricated for 
years. All quickly freed up and 
flushed out a black, gunky deposit. 
They're also useful for protecting 
against moisture, but don't spray di- 
rectly on electrical contacts; Teflon is 
an insulator. 


Metal against metal 


My experience with the rusted bolts 
raised another question: Since most of 
us tend to neglect regular lubrication, 
do the Teflon lubes have a residual ef- 
fect after the oily portion evaporates? 
To find out I put a glass-hard piston 
pin in my drill press and forced down 
firmly against blocks of lubed mild 
Steel. An Amprobe meter on the drill- 
press motor provided a crude measure 
of friction load. A series of test runs 
produced circular wear patterns in 
about one minute with each of the 
lubricants, including plain 10W-30 
motor oil. 

Ithen removed all traces of oil from 
the test blocks and repeated the 
tests—running bare, unlubricated 
metal against metal. With the other 
oils, amp readings quickly went up 
and grinding action was obvious. But 
on surfaces originally tested with Tef- 
lon lube, the load increased only 
slightly and after two minutes there 
was no grinding sound. 

My test indicated that Teflon does 
have a lasting effect, but it would take 
a much better lab procedure to pin 
down the full extent of this effect. 
Dave Selken, Du Pont's product man- 
ager, was intrigued by my result. 
"We're really just learning how good 
these products are," he said. 

There is no doubt that they're good, 
but are they worth the cost? To help 
you choose wisely, here are my con- 
clusions: 

© For routine lubing of most ordi- 
nary household bearings, the Teflon 
products have no particular advan- 
tage over other lubricants. 

@ For really tough jobs where cold, 
moisture, or your own neglect cause 
problems with ordinary oils, use one 
of the wet spray lubes—Du Pont Wet, 
Tri-Flow, or Lubit-8. (I found no evi- 
dence of settling or other problems 
that would suggest a choice of one 
over the others.) 

9 The grease-type Super Lube is a 
good choice for sliding lubrication on 
window and garage-door channels, 
chains, and gear drives. 

Ф Use the dry lube on items where 
an oily coating isn't desirable, such as 
fine tools, clocks, electronic gear, ap- 
pliances, and zippers. йз 


Automotive 
trouble- 
shooting quiz 


By STEVE MERCALDO 
Questions 


1. Water-temperature 
light glows intermittently 


Recently your new pickup truck has 
developed an ailment. While driving 
to work, you noticed the water-tem- 
perature light glowing ominously. 
You immediately pulled off to the side 
of the road and shut down the engine. 
Upon opening the hood and investi- 
gating, you discovered a mystifying 
lack of escaping steam or even the 
smell of coolant. You climbed back 
into the cab and restarted the engine. 
The light was out and the engine 
sounded fine. The remaining part of 
the trip to work and the ride home 
were uneventful. 

Later, you decide to find the prob- 
lem. The engine has cooled down, and 
you remove and inspect the radiator 
cap. It looks good, and the gasket and 
spring are intact. A borrowed cooling- 
system pressure tester reveals that 
the cap is holding the correct pres- 
sure. 

Another possible cause of engine 
overheating is а cylinder-wall crack or 
a blown head gasket. If the cylinder 
wall is cracked or the head gasket is 
damaged, water will be introduced 
into the combustion chamber. Evi- 
dence of water’s presence in the com- 
bustion chamber will be puffs of steam 
or a small stream of water escaping 
from the tailpipe. An inspection while 
the engine is running reveals neither 
of those danger signs. 


You again remove the radiator cap. 
This time you peer into the filler neck 
and examine the coolant, looking for 
suspended drops of motor oil. The cool- 
ant is the proper color and is free of 
any contamination from the combus- 
tion chamber. 

A hydrometer reading indicates a 
50-50 solution of antifreeze and water. 
The fan belt is not glazed, cracked, or 
loose. 

After warming the engine for 15 
minutes you race it to approximately 
2,000 rpm. You feel the front of the 
radiator with your hand. There are no 
cold spots; warm water seems to be 
flowing through the entire body of the 
radiator core. You inspect the radiator 
face and grille for any obstructions to 
air flow. 

A quick check of the ignition timing 
eliminates the possibility of retarded 
spark causing a problem. 

Just to be on the safe side, you test 
the thermostat by placing it in a hot- 
water bath with a thermometer. It 
opens at the correct temperature. 

For several days the problem does 
not show itself. Then suddenly, the 
bulb again glows bright red. 

Finally you decide to get out a wir- 
ing diagram and trouble-shoot the 
problem as a glitch in the electrical 
circuit. First you check to see if the 
light comes on when the ignition key 
is turned to the “run” position. It does. 
The bulb is tight in the socket and it 
checks out okay when tested with a 
battery. With the gauge wire discon- 
nected from the block temperature 
sender, you ground the wire with a 
jumper lead. When the ignition key is 
turned to the “run” position the dash 
temperature light again glows red. As 
your final attempt at a cure, you 
install a new sender for the water- 
temperature warning light. But the 


light continues to flicker on and off. 
What’s wrong? 


2. Engine hesitates 
when it's cold 


When you drive your car for the first. 
time each morning, it's temperamen- 
tal. Attempts to accelerate from rest 
result in either exasperating hesita- 
tion or stalling. Strangely, the engine 
purrs like a kitten after it reaches 
operating temperature. 

Trouble-shooting for poor cold- 
engine drivability usually starts at 
the carburetor. To inspect the choke, 
you remove the air-cleaner assembly. 
You move the throttle lever through 
its full range of travel. This reveals 
that the choke plate is operating 
smoothly and that the tension of the 
bimetal spring will close the choke at 
low ambient temperatures. You in- 
spect all vacuum hoses attached under 
the carburetor for splitting or loose 
connections. 

To be on the safe side, you check the 
choke-adjustment setting and com- 
pare your findings with the factory 
specs in your repair manual. It's dead 
on. As the choke valve is moved to the 
closed position, the fast-idle cam 
moves up to a high step, opening the 
throttle plate slightly. You wonder if 
the problem could be a faulty acceler- 
ator pump, but when you operate the 
throttle lever a healthy stream of fuel 
is discharged from the nozzle into the 
carburetor barrel. 

With the air-cleaner assembly in- 
stalled (except for the top cover) you 
start the engine. Looking down into 
the carburetor barrel you watch the 
choke plate open slightly in response 
to the choke pull-off. 

Continued 
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Automotive quiz 


[Continued] 


Most engines are equipped with 
some type of heated-air-intake sys- 
tem. To test the system, you start the 
engine and allow it to idle. You 
remove the fresh-air duct from the 
snorkel and shine a flashlight into the 
end of the snorkel. The control flap is 
shut, diverting warm air into the carb; 
as the engine warms, the flap slowly 
moves into the fresh-air position. 

You go on to quick checks of some 
other problem areas. The vacuum con- 
trol for the exhaust-manifold valve 
seems to be working correctly, since it 
moves when the engine is started. For 
solid evidence of its operation, you feel 
the intake-manifold-exhaust-mani- 
fold crossover passage. It feels 
warm. 

Finally, with the engine still rela- 
tively cool, you check the exhaust- 
gas recirculation (EGR) coolant-con- 
trol valve. You run the engine up to 
approximately 2,500 rpm while 
watching the EGR valve. As speed 
increases to 2,500 rpm, you note that 
the valve moves to its wide-open posi- 
tion. You inspect the vacuum hoses. 
АП are tight and in their installed 
positions. 

A tuneup was performed less than 
1,000 miles ago. At that time new 
plugs, wires, and filters were in- 
stalled. The timing and dwell were 
checked and set to specifications. 

Why does the engine hesitate? 


3. rires squeal 
when turning 


Your car has developed a new and 
annoying habit: The tires squeal 
whenever you make a turn. Speed 
doesn't seem to make a difference. 
Even if the turn is made slowly, your 
tires make an audible protest. 

You've adjusted the tire pressures 
to the recommended specifications, 
but a subsequent road test shows no 
improvement. While putting air into 
the tires you notice a featheredge 
wear pattern on the front tires. This 
leads you to suspect wear or damage to 
the steering linkage or front-suspen- 
Sion components. 

With the vehicle on a level surface, 
you inspect curb height. The car seems 
to sit level. Sitting behind the steering 
wheel with the engine running and 
the car in motion, you turn the wheel. 
The slightest movement causes the 
front tires to move in the desired 
direction. Then you have someone else 
rotate the steering wheel while you 
stand beside the car to observe the 


106 | POPULAR SCIENCE 


action ofthe linkage. There's no loose- 
ness in the tie-rod ends, center link, 
pitman arm, or steering gear. 

With the car raised and properly 
supported, you check for any unusual 
looseness or wear in the wheel bear- 
ings, upper and lower control-arm 
bushings, struts, and stabilizer as- 
sembly. Everything seems fine. 

The shock tubes are clean and free 
of oil. When tested on the ground, re- 
bound reaction to bouncing the vehi- 
cle is good. 

As a final effort before bringing the 
car to a local front-end shop, you put a 
different set of tires on the car, but the 
problem persists. 

Atthe front-end shop the alignment 
is checked with the following results: 
camber, %+ degree; caster, %+ de- 
gree; toe-in, Vs inch; toe-out on turns, 
18 degrees (inside wheel) and 18 
degrees (outside wheel). 

These are checked against the spec- 
ifications in the shop manual: camber, 
%+ degree; caster, /+ degree; toe-in, 
Ув inch; toe-out on turns, 20 degrees 
(inside wheel) and 18 degrees (outside 
wheel). 

What's causing the squeal? 


4. Engine loses power 
at cruising speed 


A recent trip to visit a friend was cut 
Short because your car would not go 
above 50 mph. Attempts to go faster 
resulted in a pronounced loss of power 
and stalling. Dropping below 50 
brought back power. Rather than take 
a chance, you drove back to your 
house. In the garage, you got out the 
tools and gauges and started to trou- 
ble-shoot. 

When the engine lost power, it felt 
as though it was starved for fuel. Log- 
ically, the first item to check is the 
fuel filter. With the filter removed, 
you place a small piece of hose on one 
end of the filter and blow through the 
hose. Air passes freely through the fil- 
ter, indicating it's clean. However, 
you are still convinced you have a 
fuel-delivery problem. You decide to 
install a pressure-and-vacuum gauge 
in the disconnected carburetor fuel 
line from the fuel pump. You start the 
engine and the pressure reading from 
the pump is five psi. Next, you decide 
to check the pump volume output. You 
place the fuel line from the pump in a 
calibrated container. The repair man- 
ual specifies a fuel pressure of three to 
five psi with a delivery rate of one pint 
every 30 seconds. You restart the 


engine and run it for a 30-second 
interval. The pump delivers a full pint 
of fuel. Examination of the bottom of 
the container (after letting it sit for a 
few minutes) reveals no contamina- 
tion or water. 

It has been a long time since your 
last tuneup. Hoping that it will allevi- 
ate this most recent engine distress, 
you replace the spark plugs, plug 
wires, distributor cap, rotor, air filter, 
engine breather filter, PCV (positive 
crankcase ventilation) valve, gas fil- 
ter, and charcoal-canister filter. The 
distributor coil is clean and both coil 
ohmmeter readings are within specifi- 
cations. To ensure a completely thor- 
ough examination, you take cylinder- 
compression readings. All prove to be 
within a few pounds of their recom- 
mended specifications. Basic timing, 
air-fuel mixture, and curb idle are all 
set to specifications. 

Your last effort involves attaching a 
vacuum gauge to a manifold vacuum 
source and starting the engine. At idle 
the gauge reads a steady 20 inches. 
But when the engine is accelerated to 
2,500 rpm, vacuum begins to drop off 
steadily. 

What's the problem? 


Answers 


1 „ The wire that connects the tem- 
perature sender switch to the instru- 
ment-panel indicator light is touching 
ground intermittently. 

During normal operation, if the 
coolant temperature goes above a pre- 
determined temperature, the sender 
closes the circuit to ground and the 
light goes on. 

When the wire made contact to 
ground, it bypassed the sender. This 
triggered the warning-indicator light. 
Changing the sender unit and thermo- 
stat and pressure-checking the radia- 
tor cap and cooling system (as well as 
doing the other tests) ruled out all of 
the most common defects associated 
with overheating. 

To correct this problem, you must 
locate the point in the wire where it is 
making contact with ground. The eas- 
iest method requires a wiring diagram 
for your make and model. Start at the 
sender unit and carefully inspect the 
wire's insulation for breaks. The en- 
gine compartment is the most likely 
place for locating the problem. If 
the wire is clipped to an engine com- 


ponent (a valve cover, for example) 
remove it from the clip and examine 
the insulation where the wire makes 


contact with the clip. If it’s intact, fol- 
low the wire to the place where it goes 
through the bulkhead. Note the color 
of the wire: This will help to identify it 
from a group of wires that may pass 
through at the same location. 

Continue your search for a break 
under the dash. When the damage has 
been located, use electrical tape to 
repair it. Wires in which any strands 
have been cut because of damaged 
insulation should be replaced. 

A safety note: Disconnect the bat- 
tery ground cable before working on 
the electrical system. Failure to do so 
could cause expensive damage and 
personal injury. 


2. The EGR coolant-control valve is 
defective and must be replaced. In nor- 
mal operation, this valve keeps vacu- 
um from reaching the EGR valve 
when coolant temperature is below a 
specific value. If the EGR valve does 
open when the engine is not at operat- 
ing temperature, drivability is seri- 
ously affected. 


Normally, the EGR valve admits 
exhaust gas into the intake manifold 
only during cruising speeds and only if 
the engine is at its proper operating 
temperature. 

This is done to limit the amount of 
polluting nitrogen oxides (NO,) that 
are emitted by the combustion of fuel 
at high temperatures. Engineers have 
found that when combustion-chamber 
temperatures exceed 2,500 degrees F, 
excessive amounts of NO, are formed. 
The solution: Make sure that combus- 


tion temperatures remain at or below 
2,500 degrees F. To lower the temper- 
ature, a small amount of exhaust gas 
is reintroduced into the combustion 
chamber via the EGR valve—but only 
at cruise speeds. The exhaust gas dis- 
places the fresh mixture, lowering 
combustion temperatures. 

The reintroduction of those gases 
into the combustion chamber does 
affect normal combustion and driva- 
bility, but the effects on the engine at 
its proper operating temperature and 
cruising speed are negligible. Because 
of the essentially negative effect of the 
introduction of exhaust gas back into 
the combustion chamber, the EGR 
valve should not operate if the engine 
is cold, at idle, or at full throttle. In 
this case, the EGR coolant-control 
valve was allowing the EGR valve to 
operate on a cold engine, causing the 
hesitation and stalling. 


3. When the front-end shop mea- 
sured the toe-out on turns (steering 
radius), they found that both the 
inside and outside wheels shared the 


same measurement of 18 degrees. 
This was incorrect. The specifications 
for your car are 18 degrees for the out- 
side wheel and 20 degrees for the 
inside wheel during a turn. 

Since these angles are not adjust- 
able, replacement of the steering arms 
is the only fix. 

Steering linkages are designed not 
only to hold the front wheels parallel 
while going straight down the road 
but also to angle the wheels through 
the correct number of degrees when 
turning (see diagram). During a turn, 
the inside wheel must turn in a tight- 
er radius than the outside wheel. 

Therefore, the linkages push the 
steering arm for the outside wheel 
through the portion of an arc that 
produces less angular rotation than 

Continued 
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Automotive quiz 
[Continued] 


that for the inside wheel. This differ- 
ence allows the wheels to follow their 
correct turning paths independently. 

Rather than rolling smoothly along 
the proper arc during a turn, the 
inside tire was being pushed across 
the road surface, causing it to squeal 
and wear excessively. 


4. There is a restriction in the 
exhaust system. The most important 
clue here was the steady drop-off in 
vacuum as engine speed increased 
from idle to 2,500 rpm. 

To locate the restriction, first in- 
spect the exhaust system. If this 
reveals nothing, start at the tailpipe 
and remove system components. 

Each time you remove a section, 
start the engine and check the engine 
vacuum at 2,500 rpm. When the 
restricted section is removed, vacuum 
will be steady at 17 to 21 inches. Com- 
mon causes of exhaust restriction are 
a collapsed pipe, clogged muffler, or 
М. catalytic converter. 
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The loss of engine vacuum and pow- 
er is due to the back pressure produced 
by the exhaust restriction. In this par- 
ticular situation the blockage was not 
complete. At idle and low engine 
speeds, performance was not seriously 
impaired. Flow was just sufficient. 
But as engine speed increased, a 
greater volume of exhaust gas was 
produced and its exit from the combus- 
tion chamber was limited by the 
restricted exhaust section. As a result, 
these exhaust gases backed up into 
the chambers, preventing the pistons 
from creating a strong enough vacu- 
um as they moved down through their 
intake strokes. m 
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A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wheel-alignment problem 


І recently purchased four new Goodyear 
Arriva radials for my 1980 Chevy Monza. 
When | went to pick up the car, | was told 
my car's wheels are unalignable. It seems 
that my 17,000-mile car has a sagging 
frame, and must be fixed at a frame shop 
before І can adjust the front end properly. 
Is this something that was unforeseen in 
the engineering labs of Detroit, or is it а 
well calculated design planned to force 
owners to buy new cars when their old 
ones reach the end of their adjustment 
periods? 

R. Todd Snyder, Akron, Ohio 


It wasn't done on purpose, but there is a 
good chance the design is not strong 
enough. If you didn't abuse the car, the 
manufacturer should apologize and repair 
itatno cost. But my guess is you'll have to 
go legal to get going. The question is—is it 
worth it? | wonder if your problem has 
anything to do with the disastrous sales 
slump Detroit is having. 


The tail's wagging the dog 


What is the reason newer subcompact 
cars can't be used to pull light trailers 
(GVW 500 Ibs. or less)? PS car tests and 
owner's manuals advise that this practice 
is not recommended, despite the fact that 
earlier models of the same car could be 
used in this way. (Example: The 1980 VW 
Rabbit owners' manual says no, and the 
1979 Rabbit manual says okay for GVW 
under 800 Ibs.) 

It would be foolish to buy a subcompact 
car and expect to use it like a truck (few 
cars are made for heavy loads), but | see 
nothing wrong with occasionally hauling 
a light utility trailer or a small boat trailer. 
If possible, please give guidelines and 
cautions for this practice. 

Jay K. Thomas, San Jose, Calif. 


It's too long a story. Most subcompacts 
use front-wheel drive, so the rear is very 
light. Now, hang a 700—800-Ib. tail on the 
end of a 2,000-Ib. dog, and you've got too 
much tail for the dog. You either can't get 
it going or can't get it stopped, and some- 
times the tail can overcome rear lateral 
traction. 


Oil and diesel questions 


Whatis the maximum safe engine-oil tem- 
perature? If | remember correctly, oil loses 
its lubricating qualities quite rapidly 
above 100 degrees C (212 F). My Rabbit 
Diesel's oil goes to 120 degrees С (248 Ғ) 
when driven hard in hot weather, 100 to 
110 degrees C normally. Should | install 
an oil cooler? What temperature should 


the oil be cooled down to before the 
engine is shut off? Diesel fuel is fairly easy 
to get around here, but if I'm ever stuck for 
fuel, could | use a couple of liters of veg- 
etable oil to get me to the next diesel 
pump? If so, what's best: corn oil, soy- 
bean oil, peanut ой... ? What other sub- 
stitutes could | use in an emergency? 
Ken Gaertner, Ontario, Canada 


The type of oil dictates maximum oil tem- 
peratures, and where you measure the 
temperature is important: The bottom of 
the pan won't have the same-temperature 
oil as at a bearing or cam. Good mineral 
oil can go to 250 degrees F in the pan and 
be safe, but that’s at high limits. A synthet- 
ic oil can go as high as 900 degrees F (482 
C). Higher temperatures than those indi- 
cate an oil cooler is needed. On shutting 
down а hot engine, | consider two minutes 
enough: That's what we give turbines. As 
for vegetable fluids, it's conceivable that 
they all would work, but Ға have to be ina 
hell of a jam to try one. 


Pro-propane 

I recently bought a 1981 1,800-cc Subaru. 
| live in a rural area and commute 100 
miles per day to work. My total annual 
mileage is around 30,000 miles. 

Гат considering converting to propane. 
The advantages that | see are lower fuel 
costs, less engine maintenance, longer 
engine life, and at-home fuel storage. My 
questions: By converting to propane fuel, 
could І remove all emissions equipment? 
How much longer engine life could | 
expect? 

Mel Funkhouser, Stockton, Calif. 


As you figured, propane is good fuel. Con- 
version calls for help from experts. You'll 
need to keep some emissions equipment 
going. A.K. Miller has everything to do it 
and is close to you. For the address, get in 
touch with Impco Carburetion, Inc. (16916 
Gridley PL, Cerritos, Calif. 90701). Тһе 
engine will last longer—my guess is 25 to 
30 percent longer. 


Stubborn lug nuts 


I've got a problem with wheel lug nuts. 
Recently, | had a flat on my '78 Granada 
and couldn't use my spare because | 
couldn't loosen the lug nuts. | put an X- 
type wrench on the nut and supported the 
other end of the wrench in the top dia- 
mond of the car jack. My 180 Ibs. of weight 
wouldn't budge the nut—not even when | 
jounced it. A friend brought a four-foot 
length of pipe to put on the arm of the 

X-wrench, and we removed the wheel. 
Afraid that this might happen again, | 
Continued 


HOME ON 
THE RANGE. 


Honda's EM-500 port- 
able generator gives you 500 
watts of power wherever 
you need it. 

It's compact, lightweight, 
easy to start and econom- 
ical. And it's powered by a 
smooth, quiet Honda four- 
stroke engine. There's also a 
built-in Automatic Voltage 
Regulator for steady output. 

The EM-500 is perfect 
for battery charging, camp- 
ing, boating or emergency 
use. It gives you all the 
comforts of home even if 

„you're going miles away. 
Check your local Yellow 
Pages for the closest Honda 
Generator dealer or call toll- 
free 1-800-447-4700. And 
in Illinois 1-800-322-4400. 


ITSA 
HONDA 
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More hauling ability for less money 
when you build Carl Heald's %-ton Hauler. 


he 
GoAor parts ог tools; Change combine shifts; check fields, 
livestock or warehouse; supervise crews: haul feed or seed. 
Easy-to-build semi-kit, (6-8 hours assembly time) can 
save you up to 51000. Avoid mass production faults 
and cut maintenance. Hauler features a 16 H.P., op- 
posed twin cylinder or an 11 Н.Р., 4-cycle, Synchro- 
* Balanced Briggs & Stratton electric start engine, for- 
ward and reverse gears and automatic transmission 
Front shocks, double seat, wide tires smooth the 
tide. Dumping bed measures 4412"x40"x11". 
Hydraulic disc brakes with parking brake stan- 
2 dard. 4-wheel models with cab also available 
, For FREE brochure call or write: ТОЦ. FREE 
Carl Heald's Hauler 1-800-253-1030, in Michigan call 616/849-3400 
Tons of toting help for farm, Сағ! Heald, Inc. оер. оао 
ranch, factory, construction Р.0. Box 1148, Benton Harbor, Michigan 49022 


stop being 
ROBBED 


ADN АУ ег ‘heater 


т m Cash in on this mail order special: 
With a Duo um. е 60-day satisfaction guaranteed 
Water Heating Heat or your money back. 


Pump, You Can Pocket Бук Бена таги Haber 
Over $200* Every Year. ! 


$749.00 complete (іпсіш all 
Easily installed by do-it-yourselfers, perta siedetd агашын онан]. Special 
the Duo-Therm unit reduces your elec- 
tric water heating costs up to 63%. 
Similar savings can be had with LP gas You'd like more information before in- 
and oil-fired water heaters, too.That vesting in this energy efficient unit? 
means the average family of four сап Then call us, toll-free, at 1-800- 
save over $200 annually. Of course, the — 253.1928. Or fill out and mail in the 


higher your energy rates, the more coupon — no salesperson will contact 
f you'll save! you. 


and handling, too. 


It simply uses solar or wasted heat *Based on national averages used by the U.S. De- 
in the air as the energy source to partment of Energy. 
warm the water. Your present т на ни пш аш шш иш шш иш эш өн шш эш на шш 
water heater acts as a storage UI would like more information, please. 
tank. JI would like __ units at $749 com- 
plete. Michigan residents: add 4% sales 
tax. Total 5. an 
lCheck or money order enclosed. Make 
payable to: Doty, Phillips & Laing, Inc. 
JCharge to my VISA or MasterCard Account 
Account No. 
Card Expires 


Contemporary in design, this 
energy efficient unit features 
polybutylene tubing for quick, 
insulated connections and 
durable brass compression fit- 
tings on all water lines. 


Name. 


Address. 


City. State. Zip. 
Mail all orders and information requests to: 


Doty, Phillips & Laing, Inc. 
122-124 East Michi 


I 
I 
I 
І 
I 
I 
I 
[pens 
I 
I 
L| 
I 
I 
I 
V ваше Creek, MI 49017 
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“бау, бтоКеу-” 
[Continued] 


took off the other nuts, one at a time, oiled 
the stud threads and the conical mating 
surfaces of wheel and nuts, and replaced 
them. | tightened them as hard as | could 
with the X-wrench using just my hands. 
My problem now is: Have | set a trap for 
myself? Will the nuts now loosen due to 
vibration? Will the oil (Mobil I) attract dirt 
so that on future remounting jobs the 
impact-wrench jockeys will set the lugs on 
sotightthey will be even harder to get off? 
Would Permatex Lock-It be a solution, and 
will it work now that the threads have 
been oiled? 
B. F. McNeal, Canandaigua, N.Y. 


Your problem was an over-eager mechan- 
ic showing off his air wrench—we see it all 
thetime here at the shop. But you've over- 
done it, too: As hard as you can twist an 
X-wrench is also too tight. Call a Ford 
dealer to check the torque—60 ft.-Ibs. is 
about right. Remove the old lube, clean 
and dry the lug nuts, and install them with 
some form of dry lube. Borrow or get a 
torque wrench to get the feel of the correct 
tightness, then you won't need it again. 


Fast idle: three strikes 


We have a 1978 Mercury Gran Marquis 
sedan with a 461-cu.-in. engine. It runs 30 
to 40 mph without my having to touch the 
acceleration pedal. It will not drop back to 
regular idle. We just got it back from the 
third mechanic, who charged $100 to 
rebuild the carburetor. This didn't help. 
Everyone l'vetalked to with a big Mercury, 
1975 to 1978, says they idle very fast. 
Grant B. Terrell, Geneva, III. 


Set the carb to shop-manual specs; | 
believe you'll find the adjustment is incor- 
rect. If that's not it-but I'd bet it is—/ook for 
а vacuum leak or a throttle-plate problem. 


Left brake left early 


I have a 1980 Citation with 32,000 miles on 
it. Since it was new I’ve noticed brake dust 
on the left-front wheel cover. At 29,000 
miles the left brake pad wore out. All the 
others were in great shape and could have 
gone that far again. There was no pulling 
to the left. Two dealers tell me there's no 
answer and no adjustments to be made. 

Wallace M. Ellis, Durham, N.C. 


I believe your problem is lack of retraction 
ofthe pad. Have service people jack up the 
car and apply the brakes. Feel for freedom 
of movement and notice the difference 
between the right and left wheels. Then 
bleed the left-front brake, and I think you'll 
solve the problem. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", PoPULAR Science, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


Security 
door 


The Total Door is a radically re-engi- 
neered design, created to overcome all 
of the common door’s shortcomings. 
The “bolt” of the Total Door is a full- 
length locking channel—an integral 
part of the door—that cocks at an 
angle when opened and snaps shut 
over a latch stop along the entire 
length of the doorjamb when it’s 
closed. 

On the Total Door's opposite edge is 
a “linear” hinge, so called because it 
runs the full height of the door (see 
bottom photo). The linear hinge isn’t 
screwed to either the door or jamb, but 
is held by two metal blocking mem- 
bers that spring easily into place in 
the door’s edge and jamb. In addition, 
the hinge doesn’t bear the weight of 
the door. The door actually hangs оп а 
long piece of metal extending from 
near the top of the jamb to the lower 
edge of the door. The door opens easily 
by pushing or pulling its handle, 
which also houses the key cylinder. 

What have all these new design ele- 
ments achieved? Most important, the 
Total Door has solved the major secu- 
rity weaknesses of the common door. 
Because a regular door does not inter- 


lock, or form a reinforcing joint with 
the jamb, its dead bolt is only an ad 
hoc solution to bridge what is essen- 
tially a butt joint between the door 
and jamb. The Total Door's latch pos- 
itively interlocks with the jamb, so the 
door, the latch, and the jamb all team 
together to resist physical attacks. In 
addition, the full-length bolt and 
hinge make an excellent seal against 
air infiltration along the door's 
edges. 

Installation of the Total Door takes 
only about 20 minutes. Only nine 
screws are required through both the 
latching stop and the jamb-hinge 
housing into an existing metal or 
wood doorjamb. 

Total Door is available in several 
gauges of steel, wood laminate, and 
with normal institutional hardware. 
An average-size door costs about $300 
without the key cylinder. 

Since the key cylinder is the only 
added expense, it’s a good idea to pur- 
chase one of good quality. The manu- 
facturer will install any cylinder you 
provide, Openings, 2005 Pontiac 
Road, Pontiac, Mich. 48057.—Paul 
Bolon 


Total Door is seen from above in top left 
photo with its full-length latch/bolt cocked 
after opening. When shut, the latch is 
made rigid and snugly straddles the latch- 
ing stop (above). Linear hinge (lower left 
photo) is held in place with removable 
blocking members in door edge and 
jamb-hinge housing. The hinge itself 
bears no weight. A foam strip inside the 
latch seals the door, preventing air infiltra- 
tion. The opening and closing action of 
the door is clean and crisp. 


GET OUT OF 
TIGHT SPOTS. 


The Honda HR-17 rotary 
lawn-mower helps you get 
in and out of tight corners with 
the greatest of ease. It’s built 
for maneuverability and easy 
handling. And it has a powerful 
vacuum suction just like bigger 
Honda mowers. 

The HR-17 features a 
rugged, dependable Honda 
engine, easy-start system, 
automatic choke and a clutch 
that stops the blade from turn- 
ing within a few seconds 
after the handle is released. 

If lawn jobs are getting 
the best of you, cut them down 
to size with the HR-17. Check 
your local Yellow Pages for 
the closest Honda Lawn and 
Garden dealer or call toll-free 
1-800-447-4700. And in Illinois 
1-800-322-4400. 


„ITSA 
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PONTIAC GIVES ЕСК 
ANEW KICK ^ 
ED * 


Pontiac has charged-up its fantastic 

J2000 with a newly available 

1.8 liter, overhead cam 4-cylinder THE DRIVER'S CAR 

engine with Electronic Fuel Injection! *Coupe, Sedan and Hatchback 
A product of advanced tech- The makings of a sports machine: 44 HWY. EST, QO EPA EST. MPG. 


м Without available air conditioning or power 
nology and our unwavering love of | * 1.8 liter overhead cam engine | steering. Use estimated mpg for comparison. 


; with Electronic Fuel Injection, Your mileage may differ depending on speed 
driving, this efficient little beauty | | distance, weather. Actual highway mileage lower. 
delivers the tough and responsive requires avail. auto. trans California milegge, all models 


performance you need, with free- * Front-wheel drive OE ДЕР ENTM 
i y r = оте Pontiacs are equipped wit 
breathing excitement you can feel!* MacPherson front struts engines produced by other GM 
Pontiac's fun new overhead сат 


* Rack and pinion steering divisions, subsidiaries, or affiliated 
à ; . companies worldwide. See your 
J2000! Economy with a kick! Power front disc brakes Pontiac dealer for details. E 


OHC- FUEL INJECTION 
PONTIAC Y NOW THE EXCITEMENT REALLY BEGINS 


Installing а super-smart 
setback thermostat 


Relay panel above mounts on furnace, 
connects in line to the existing system. Op- 


No question about it: An automatic 
setback thermostat can save you en- 
ergy. Newer models, with up to four 
setback times, are more flexible and 
convenient. And now there’s Smart- 
Stat 1000, which even works with a 
heat pump. 

It’s programmable. A keyboard lets 
you enter all your heating and cooling 
requirements at one time. It accepts 
day and night temperatures for specif- 
ic days of the week. Take a trip, for 
example, and it goes into its setback 
mode as you walk out the door. On the 
day and hour you return, SmartStat 
has readjusted the temperature to 
normal. 

During a setback, SmartStat moni- 
tors the frequency and length of run- 
ning time required to maintain the 
low temperature. This calibrates the 
unit so it knows precisely when to 
turn on the system to reach the tem- 
perature you've set at the required 
time. The feature makes it perfect for 


tional temperature sensor (above, right) 
measures air samples at remote locations. 


use with a heat pump since no resis- 
tance heating is needed. SmartStat 
will simply start the compressor earli- 
er after a very cold night than it would 
after a mild one. 

The SmartStat replaces your 
present thermostat, but an additional 
wire must be added down to the fur- 
nace. Also, a supplied relay module 
must be added to the existing wiring. 
This connects the SmartStat control 
circuits to your furnace. 

The unit has a built-in temperature 
sensor, but an optional remote sensor 
may be added for sampling air from 
other areas. This allows the unit, with 
its alternating time/temperature dis- 
play, to be conveniently located, while 
its actual temperature sensor is near 
an intake duct for a more accurate air 
sample. 

Made by NSI, Sugar Hollow Rd., 
Morristown, Tenn. 37814, SmartStat 
is marketed by Johnson Controls for 
around $225.—Evan Powell 


STAY 
SHIP SHAPE. 


Honda's BF-75 out- 
board motor will really keep 
your head above water. 

With 7.5 hp, it's powered by а 
smooth, quiet Honda four- 
stroke engine. For quick 
response, powerful acceler- 
ation, and maximum fuel 
economy. 

There's even a built-in 
60 W charging coil for 
recharging boat or RV 
batteries. 

The BF-75 outboard 
motor. For smooth sailing on 
small craft or auxiliary 
power on larger ones. Check 
your local Yellow Pages for 
the closest Honda Outboard 
dealer or call toll-free 
1-800-447-4700. And in 
Illinois 1-800-322-4400. 


ITSA 
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How does 
Now stack up? 


KENT III 
p: (010 ы 


TRIUMPH 
100s Fitter 


NOW The Дек. 


—— / EO 


Competitive brand tar levels reflect the lower 
of either FTC method or Dec. 81 FTC Report. 


SOFT PACK 100° FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine, быс 
av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking |5 Dangerous to Your Health. 


КОД 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Two lightweight trailers 


These two stripped-down trailers provide 
only the bare essentials for camping—a 
couple of bunks and shelter. But they're 
light enough to be pulled by any car. The 
Model 2S (left) weighs 310 pounds and 


has a hitch weight of only 25 pounds. It 
sleeps two. The Model 4S sleeps four, 
weighs in at 460 pounds, with a hitch 
weight of 40. Costs? The 2S is $1,350 and 
the 4S $1,545 (both prices f.o.b.). They're 
made by Continental Industries, Inc., 301 
W. Rising St., Davison, Mich. 48423. 


Extra-wide air mattress 


Red Ball's new wide air mattress is handy 
for campers who sleep in the back of their 
van or station wagon. Although the 74-by- 
51-inch mattress is divided into seven air 
chambers, it has only a single inflation 
valve. So a puncture could deflate the 
whole mattress. It can support two per- 
sons in a double sleeping bag. The mat- 
tress is covered with nylon cloth on top 
and PVC on the bottom. It's made by Red 
Ball, Box 3200, Manchester, N.H. 03105. 
Price: $45. 


Diesel update 


In the March issue | reported on the devel- 
opment of Chevrolet's new 6.2-liter diesel 
engine and the impact it would have on 
the motor-home industry. Most of that re- 
port was anticipation, because none were 
built at that time. Now the first are show- 
ing up оп dealers’ lots. According to Fleet- 
wood Enterprises, the biggest recreation- 
al-vehicle maker in the country, Pace Ar- 
row and Southwind diesel motor homes 
underwent exhaustive tests before being 
released to the public. The tests were 
highly satisfactory, Gary Smith, a Fleet- 
wood spokesman says. "But they re- 
vealed a need for immediate improve- 
ment in sound insulation. So Fleetwood 
has increased the amount of sound-dead- 
ening material for the comfort of driver 
and passengers. Also, the drivers of the 
diesel motor homes will have to learn to 
live with the slower response—just as car 
drivers have had to do,” Smith says. 
The new Chevrolet chassis are also now 
available from Winnebago dealers. The 
new diesel Winnebagos are delivering 
about 50 percent improvement in fuel 
economy, according to Frank Rotta, a 
company spokesman. In fact, Rotta says 
some of the company's professional driv- 
ers have reported getting as much as 15 
mpg while making deliveries of the new 
RV's. But Rotta told PS that Winnebago is 


looking for an average of about 12 mpg 
from the new Chevrolet diesel. 

Rotta confirms that pilot diesel Winne- 
bagos experienced problems with interior 
noise levels that had to be cured with ex- 
tra sound-deadening insulation. 


Things to write for 


€ The RAVDA RV Rental Directory is 
available for $2 from the Recreation Vehi- 
cle Dealers Assn. of North America, 3251 
Old Lee Highway, Suite 412, Fairfax, Va. 
22030. The 48-page directory lists RV 
types, rates, and deposit information. 

ө “Living in Style... The RV Way” is 
an introduction to camping vehicles. You 
can get a copy for $1 from the Recreation 
Vehicle Industry Assn., Box 204, Dept. 
LISN, Chantilly, Va. 22021. 

€ "Hi-Performance Boat Operation” is 
a newly revised 14-page booklet on sport- 
boating. It's available from Mercury Ma- 
rine Publications Dept., 1939 Pioneer Rd. 
Fond du Lac, Wis. 54935. Price: $1. 

© Draw-Tite offers a free 50-page cata- 
log listing hitches for domestic and im- 
ported cars. You can get a copy from Ron 
Rosalik, Marketing Manager, Draw-Tite, 
Іпс., 14857 Martinsville Rd., Belleville, 
Mich. 48111. 


Halogen spot 


This little clamshell-design high-intensity 
light is a handy item on camping trips 
where a bright light source isn't always 
easy to find. The "Light Oyster" plugs into 
a cigarette-lighter outlet and uses only 20 
watts. What | like about the little light is 
the magnet that allows you to attach it to 
any metallic surface so you can work with 
both hands. Its polyamide case resists oil, 
gasoline, and water. And the clamshell 
design shuts out dust when the unit is 
closed. Osram Sales Согр., Newburgh, 
N.Y., distributes it. Price is $19.95 from 
dealers or from Spectrum Marketing Ser- 
vices, Box T, Milford, Pa. 18337. 


Houseboat rentals 


Sunshine Line, Inc. offers a fleet of rental 
houseboats from its Florida headquar- 
ters. Its boats can accommodate two to 10 
persons. Sunshine says all of its boats 
come with a complete galley, air condi- 
tioning, and a deck barbecue. You can get 
a free brochure describing the rental pro- 
gram from Sunshine Line, Inc., Box 3349, 
DeLand, Fla. 32720. ui 
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DETECT 
RADIATION 


IN YOUR 
ENVIRONMENT. 


Now you can own a compact, profes- 
sional Geiger counter. 
Applications include: 
* Education 
* Industrial 
* Medical 
* Prospecting 
* Civil defense 


The model DX-1 Geiger counter was 
developed specifically as a self-con- 
tained, affordable solution to low- 
level beta and gamma radiation 
detection. Powered by a nine volt 
transistor radio battery, a single 
pushbutton activates the unit. Radia- 
tion levels are indicated instantly by 
clicks from an internal loudspeaker 
and readings on a compressed- 
scale meter from 0.1 to 10 mR/hr. An 
LED automatically indicates battery 
condition. 

The model DX-1 is extremely sim- 
ple to operate. The instruction book- 
let included with each unit discusses 
how to use the DX-1 as well as the 
basic principals of nuclear radiation. 


The new DX-1 Geiger counter is only 
available factory direct at the low 
price of $69 plus $3 postage and 
handling. (California residents add 
6% sales tax.) 

Please allow 4 to 8 weeks 

for delivery. Credit card 

customers may speed the 

ordering process by 

calling toll-free: 


1-800-453-9500 


FROM UTAH—1-800-662-2500 
MADE IN U.S.A. BY 


RDX nuclear 


5302 Vineland Ave. 
Los Angeles, California 91601 
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Electronic drills 
— worth the extra money? 


New electronic drills from Black & Decker 
include a giant 13-mm model and a %- 
incher. A dial control on top of the big drill 


Would you pay 30 percent more for 
your tools if they had brains? Black & 
Decker bets you would. And to back up 
the bet, the company is bringing out a 
new line of power tools with micropro- 
cessors built in. The first of these, the 
Electronic Drill Press, I covered for PS 
back in July '81, and found it remark- 
able. 

Now B&D is out with a pair of elec- 
tric drills—a %-іпсһег and a big 13- 
mm ('-inch) model—also incorporat- 
ing microprocessors. 

What can logic circuits do for tools 
like these? With the 13-mm drill, the 
advantages are obvious as soon as you 
squeeze the trigger. This tool does not 
jump immediately from a stop to full 
rpm. Instead, its ramp-speed feature 
accelerates the chuck smoothly; 
there's no torque reaction to jerk the 
drill out of position. 

A second function, the speed keeper, 
automatically feeds more power to the 
motor as the load increases. This 
keeps rpm constant except under 
extreme loads. The effect is one of tre- 
mendous—but controlled—power. If 
you accidentally jam a big bit, for 
example, electronics automatically 
cut off power to the motor. This pro- 
tects the drill—and the user. 


lets you preset the speed you need (high, 
medium, or low) for various jobs (as listed 
on a chart next to the dial). 


SPEC SHEET: B&D ELECTRONIC DRILLS 


Rpm 
range | Bearings 


Ball, roller, 
and sleeve 


Trigger with | 0- 

adjustable | 1200 
lock at any | revers- 
speed 


ing 


450- | Ball and 
1200, | sleeve 


revers- 
ing 


With the %-inch drill, the electron- 
ics don’t jump out at you. It handles 
pretty much like any top-of-the-line 
variable-speed reversing drill, except 
for its speed keeper. This function is 
most impressive at very low speeds. 
The analog feedback circuit can keep 
the chuck turning steadily under 
loads that would easily stall conven- 
tional VSR drills. 

Back to my original question: Are 
these tools smart enough to justify 
their extra cost? My feelings are that 
electronics make the 13-mm drill saf- 
er and more convenient. They also 
protect the tool and will probably pro- 
long its life. Га be willing to pay extra 
for those advantages. Тһе %-іпсһег 
doesn’t seem significantly better than 
B&D’s conventional drill of that 
size.—A. J. Hand 


Solar-heated 
pet shelter 


I felt like a doorman at a zoo every 
winter, until I built this passive-solar 
lean-to (top) for my three cats. Now, 
instead of begging to be let in then 
demanding to get out once they warm 
up, the cats wander in and out of their 
own sun room via a porthole on the lee 
side (above). The shelter’s sloping, 
sun-catching roof is made of clear 
fiberglass; the front panel is window 
glass. Sides and bottom are scrap ply- 
wood with the rear notched so the box 
fits into the frame of the glass door 
(see photo). The door serves as the 
back wall of the box, so our cats can 
check out what’s going on inside while 
enjoying the freedom of being out- 
side.—Mark Urbaetis 


Catch-all tray 


Whenever I repair anything, small 
screws and washers invariably elude 
my grasp and drop to the floor. Instead 
of landing in plain view, they always 
roll into some inaccessible corner, 
demanding a time-consuming search. 
Now I set an empty box under the item 
I'm fixing to catch any small parts 
that slip away.—Louis Hochman 


Convert your backyard 


intoaninsect-free | 
recreational area with 
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Patio Pal’s™ effectiveness 
confirmed by an 
independent laboratory. 


Our engineers knew they had created 

the most effective insect trap. Marketing 
insisted on an independent laboratory test. 
The results: 


| INSECT | | 
UNIT | MODEL | DEATHS | PRICE 
PATIOPAL FAI-1188 | 428 |5 5995 
FesHOck — xA-1140 | зм | 10085 
PATIOPAL FAI-1188| 583 | 5995 
suneeam 5865 | 454 | 13995 


[ers 


Patio Pal™ outperforms the competition 
by almost 30%. 

The independent lab test proves Patio 
Pal outperforms both the Sunbeam and 
FI Shock units by about 30%. When you 
consider Patio Pal costs about 50% of the 
other units - “That 15 Incredible”. 


Patio Ра!" has the only directional insect 
trap design. 

Insects are drawn away from your rec- 
reational area by Patio Pal's UV "Black- 
light" lamp to the Patio Pal only. 

This is an extremely important feature 
of Patio Pal's unique design. Other designs 
actually draw insects into your recreational 
area - yet as the test results* show - they kill 
fewer insects. 


Quiet Operation - No disturbing zapping 
noise. 

Patio Pal's design draws the insects into 
an air curtain created by its efficient fan, 
and the insects are quietly drowned in 
ordinary tap water. Other designs create 
disturbing noise and flashing while killing 
the insects. This is probably the reason 
Patio Pal proved to be so much more 
effective in the lab test.* 


Safe for family and friends. UL listed. 
Patio Pal uses no dangerous high 
voltage or chemicals to kill the insects. 
Thus, Patio Pal is considered the safest 
kill method presently available. 


Designed for many years of trouble-free 
service. 

Rain, snow; warm, cold; dry or wet - Patio 
Pal's rugged plastic construction will never 
rust or corrode and never requires any 
maintenance. Simply dump the insect 
collecting tray periodically - it makes 
excellent organic fertilizer for your 
flowers. 


U.S. Pat. No. 3,336,694 


Patio Pal's™ Energy-efficient design 
operates for pennies a day. 

Patio Pal's design uses the most energy- 
efficient insect kill method - operating for 
just pennies a day. For best results, our 
scientists encourage all-night operation - 
killing the breeder insects and rapidly 
decreasing the insect family's numbers. 
Patio Pal's efficient, low-cost operation 
makes this possible. 


Easily installed in less than five minutes. 
Other designs require expensive instal- 
lation hardware. Patio Pal can work as a 
portable unit on a suitable table or other 
handy location. Or the mounting hardware 
provided will easily attach your Patio Pal 
to the outer wall of your home or garage 
facing your back yard. Or use an existing 
tree or fence post to support your Patio Pal. 


Try Patio Pal in your own back yard free 
for 15 days. 

And enjoy your insect-free recreational 
area while you participate in a special 
evaluation program offer. After the 15 day 
trial, fill out the evaluation card included 
with your Patio Pal. Return the evaluation 
card, and receive the famous Tinker™ 
flashlight/flood light combination light 
Free for your effort. ($8.95 value.) Your 
Patio Pal is covered by a one year limited 
warranty. 


To order, send your check for $59.95 
plus $5,00 postage and handling 
(Pennsylvania residents please add 6% 
sales tax). VISA/MasterCard buyers may 
call our toll-free service line below - 24 
hours a day, 7 days a week. 


Call TOLL-FREE 
800/821-7700 Ext. 821 


In Missouri Call 
800/892-7655 Ext. 821 


Or send your check to: 


The Halls Of Heritage 
P.O. Box 493 
Fairview, Pennsylvania 16415 


*Your official copy of the independent lab report is included with your unit. 
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"I HATE TO, 
BUTI 
HAVE TO.” 


Surface preparation 
before painting. New 
Quick Prep cuts the 
work you hate the 
most in half. 


You can't put fresh paint over old 
paint that's blistered, peeling, 
chalky, mildewed, dirty or greasy. It 
won't look as good, last as long, 
protect as well. 

Now the Quick Prep wet- 
method gets you ready to paint 
faster and better than sandpaper, 
scraper and wire brush. 

The wet-method cools the 
surface, cuts drag, reduces clog- 
ging. Indoors or out, Quick Prep 
makes less of the work you 
hate most. 

Get Quick Prep Kits and refills 
wherever you buy paint. 


Another innovative product from 


EZ PAINTR 
anewell company 


© 1981, EZ Paintr Corp. 
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SHOP TALK 


By AL LEES 


A larger sunspace 


We've had such a happy response to the 
add-on sunspace we commissioned for 
last May's home-improvement section 
(plans are still available for $11 from Jeff 
Milstein, Box 413, Bearsville, N.Y. 12409), 
I thought I'd pass along another plans of- 
fer—for the add-on shown below, which is 
inhabitable all year. Plans for the Sunflake 
Sun Room-plus a materials list—are 
available for $15 from the architects: 
Feeney Associates, Box 406, Durango, 
Colo. 81301. This room addition warms it- 
self by means of a thermal mass that ab- 
sorbs the sun's heat. On nippy nights, R- 


12 insulating panels keep the heat from 
escaping back through the glazing, while 
on summer days, these same panels can 
shade the thermal mass to keep it cool. 
Shutters for the four south-facing win- 
dows store at either side. The skylights 
are insulated and shaded by Skyshields— 
shutters available in both manual and 
motorized models. East and west walls 
feature Sunflake windows and doors. 


Building with steel strap 


PS readers never just let a good idea lie 
there; they have to run with it. Canadian 
reader Ronald Laurie of Dorval, Quebec, 
is a designer who's developing a special 
house-building system for do-it-yourself 
builders. He writes: 

"PS has been very helpful in my quest 
for the latest construction techniques. In 
your Nov. '79 issue [p. 84] you showed 
how metal-strip wind bracing can be used 
from sill to top plate when framing the 
corner of a house—instead of tedious let- 
in bracing with diagonal 2x4's. 

"Good idea, but why not use the strap 
for other tension-related components? 
Set into a poured-concrete foundation 
wall as shown in my sketch, couldn't it se- 
cure the joist header, eliminating the 
need, here, for a sill plate? And couldn't 
galvanized strap replace the common 
wood collar beam in rafter assemblies? 
As I've sketched, such rafters would be 
offset to simplify and strengthen fasten- 


a. LAG 
SCREWS 


| FIBERBOARD 


ing, since they can now be nailed directly 
through the ridge board." 

I'm not a structural engineer, but | can't 
see why both these methods couldn't be 
successfully employed. My compliments 
to reader Laurie. 


Old name resurfaces 


The professional portable power tools 
shown in the photo below bear a name 
that will be familiar to long-term work- 
shoppers. Porter-Cable was a prominent 
name in portables for the first 60 years of 
this century; then the company was ab- 
sorbed by Rockwell and the name 
dropped. 

Yet there it was, again, at the NAHB 
show earlier this year. Seems Pentair, Inc. 
(a paper manufacturer), recently bought 
Rockwell's portable-power-tool line—in- 


cluding the Jackson, Тепп., plant where 
the tools are made. 

Since the Rockwell Power Tool Division 
will continue to offer stationary power 
tools and air tools, Pentair needed a dif- 
ferent name Yor the portables—so it re- 
vived the one many of us used to identify 
with tool quality. I'll bet some readers still 
have a Porter-Cable tool or two in their 
shops, though they'd be over 20 years 
old. In keeping with that identity, these 
new portables will be sold mainly to con- 
struction professionals. 


Calling all Biospheres 


Here's a cry for help from a reader: 

“I've followed your leisure-home series 
for several years now and have found it 
very informative. I’m getting ready to 
build one of these houses—the Biosphere 
by Alfredo De Vido [PS, Oct. '79]. Since 
it's a unique house, l'd like to talk with 
someone who has built one. Architect De 
Vido tells me that though these plans 
were widely purchased, he has no way of 
knowing who built from them. Please 
publish my address and ask anyone that 
has experience with this house to contact 
me." The note is signed R. R. Herbert, Rte. 
1, Box 360, Grottoes, Va. 24441. 

De Vido has submitted preliminary 
Sketches for a completely different Bio- 
sphere design, which we'll be running in 
the series later this year. 


Timely tidbits 


New federal safety regulations are now in 
effect for all walk-behind mowers manu- 
factured after June 30. Lawn-Boy (for one) 
jumped the gun and already has three 
mowers on the market that comply . . . 
Forest-industry leaders met with Presi- 
dent Reagan this spring to propose home- 
financing plans to get our stagnant hous- 
ing sector moving: A four percent mort- 
gage-interest buy-down for five years, re- 
capturable on resale or refinancing, 
makes sense. The program would auto- 
matically end when interest rates 
dropped back to 12 percent or housing 
starts averaged 1.5 million for three 
months in a row . . . Even after rates de- 
cline, S&L's will never supply half of all 
home financing, as they used to, so new 
sources and systems for long-term loans 
must be developed by banks, credit 
unions, and pension funds . . . Dremel is 
now selling wood rounds and small 
planks for carving, wood burning, or craft 
painting. Fine-grained black walnut or 
basswood plaques with bark preserved as 
a rustic frame come in four sizes. Write 
Dremel Div., Emerson Electric, 4915 21st 
St., Racine, Wis. 53406 . .. Two new free 
booklets you'll want: “Decks & Outdoor 
Projects" is packed with practical tips on 
planning and assembling various types of 
decks, stairs, benches, and tables. Write 
Georgia-Pacific Corp., 900 S.W. Fifth (Box 
SGW), Portland, Ore. 97204—or see your 
local G-P dealer. "A Homeowner's Guide 
to Choosing Windows” presents basic 
facts about replacement and storm win- 
dows. Write Aluminum Window Informa- 
tion Bureau, 250 W. 57th St., New York, 
N.Y. 10019. йз 


REMOVES VOCAL FROM MOST 5ТЕНЕО DISCS 


The Thompson Vocal Eliminator can actually remove most or 


brochure and demo record. 
Wete to: LT Sound, Dest PS, P.O, Bor 338, Stone Mountain 
GA 30086, 2931 


Turbo City has the components needed to Turbo- 
charge your car or truck including: Vans, Mini 
Trucks, Tow Vehicles and Class A Motorhomes. 
All at unbelievable prices. 

Turbo City carries in stock one of the nation's 
largest inventories of brand new RAJAY Turbos. 


{or all engines from 40 to 500 C.D. Plus. . Turbo. 


City offers expert technical assistance to insure. 
that you are ordering exactly the components 
that are right for your particular application. 


ATTENTION 
BOAT OWNERS! 


Order complete kits from Turbo 
City for all popular engine 
‘combinations. 


REPLACEMENT 
PARTS: 


We also maintain a huge inven- 
tory тәне turbocharger 
Components, accessories and 

parts. 


пка DECT НОМ QU CSS дю BEF on COMPLETE INFORMATION, 
‘SEND $200 ALONG WITH ENGINE 


uborchrgers à Accessories 
1123 W. Collins, Orange, Call. (2067 
(714) 639-4933 


Compact 


Patio 


The amazing new compact 
hose and reel system of the 


future — today! 

Patio Hose and Reel System is 
remarkably compact and convenient to 
use making it ideal for porch, pool deck, 
mobile home, camper or marine dock, 
etc. 


Reel: О Completely assembled — 
simply attach to faucet [] Integrated 
water flow through construction — hose 
is attached to reel 0 7 4" Diameter 
Hose: Г1 Compact hose with bonded 
construction — a unique process that 
permanently bonds the inner liner to the 
outer casing O Tough woven 

casing [O Withstands pressure to 450 
PS.I. О Full Ж inch hose 


Made in USA — One year warranty against defects 
O 15 ft. hose — $19.95 


Garden Products Co. 


Visa or Master Card 


49 S. Baldwin Ave., Suite D О 25 ft. hose — $24.95 


Sierra Madre, CA 91024 


О Lawn Green 


Tel. 213 355-3303 or ud П Marine Blue 


Enclosed $. 


Hose and Reel Systems 


Shipping Costs тайыды = "бай. Residents add 6% Sales Tax 


Name 


Street 
City 


State Zip 
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WORDLESS WORKSHOP 


By ROY DOTY 


Advertisement 


Is Lower Back Pain Making You An 


On-Again, Off-Again Cripple? 


by Eugene Griffin 


Read how one man freed himself from this 
crippling pain. 


It happened aboard a Lufthansa flight to 
Frankfurt, Germany where I was going for a 
business meeting. The plane hit an air pocket 
and suddenly my back “went ош,” 
If you've ever suffered from lower back pain, 
you know what this can mean. In my case, the 
stewardess had to lead me off the plane when 
we landed. “This is the first time this has hap- 
pened?" she asked. When 1 told her no, she 
said: 
“Оп, then you should have a Prosana Belt.” 
She then told me she had lower back trouble, 
too, and without the Prosana Belt, she didn't 
think she could hold her job. *‘It practically 
saved my life!” she went on. 
I'll be sure to get one, 1 told her. But what | 
was really thinking was how could a belt that 
helped her—a woman about 110 pounds— 
help a slightly overweight guy of six feet like 
me? Besides, | thought, I've tried practically 
everything short of an operation. So | went to 
my hotel room, took a hot bath, several 
aspirin and laid down for the night hoping for 
the best. 

Couldn't get out of bed 
The next morning the pain was worse than 1 
could ever remember. / had to roll out of bed 
onto my knees and crawl to a doorknob to get 
to my feet. Again, 1 took a hot bath and some 
aspirin, but again, it didn't do much good. If 
I had been back home, | would have called 
and canceled the meeting. But here | was іп 
Germany and scheduled for a meeting with 
five other businessmen / had set up. So there 
was nothing I could do but go through with it. 


Lunch Included, Too! 
The pain must have been apparent the moment 
I walked into the room because the first man 1 
met smiled sympathetically and said, ‘You 
look like your back is bothering you."' It is, I 
answered. ''Haven't you heard of the Prosana 
Belt? he asked. I nodded yes. “Ала you don't 
have one?” he persisted. No, I said, continu- 
ing around the room, anxious only to get the 
meeting over with 
and go back home. 
After the meeting, 
the man who asked 
me about the Pro- 
sana Belt suggested 1 
join him for lunch. 
Since he was the key 


could think of after thanking him was to say, 
ls that it? 

“That's it," he replied. ** Now let us take a 
little walk to a nearby restaurant 1 know 
you'll enjoy." 


The Most Amazing Walk Of My Life 

If I had known the “little walk” was going to 
take almost аћа1ѓ hour, | never would have 
gone—business deal or no. But that was all 
part of his plan! Because by the time we 
reached the restaurant, my pain was gone! | 
even reached down and touched my shoelaces 
just to see if | wasn't imagining things. I can't 
believe it, I said. It's like a miracle. “Yes, 1 
know," he answered, “1 said the same thing 
when I first wore the Prosana Belt. Occa- 
sionally,” he added, “I still say it, although 
any troublesome condition or pain that per- 
sists should be brought to the attention of 
your doctor.” 


Tested & Proved In Hospitals 

Over lunch my friend proceeded to tell me 
about the Prosana Belt. How it was invented 
by adoctor, tested and proved in hospitals and 
Clinics; even on people so crippled with lower 
back pain, they had to wear steel braces! How 
it was, andis, used throughout Europe by ten- 
nis champions, Olympic bobsled medalists, 
soccer players—by all kinds of people who are 
constantly putting incredible strains and 
stresses on their backs. In fact, he concluded, 
its effectiveness has been so proven, ifs pur- 
chase is included under Germany's national 
health coverage plan. 


Save $14.00! Special Free Trial Offer! 
When 1 returned home, 1 told all my friends 
with bad backs about this marvelous belt. But 
when they tried to buy one, they found no one 
in the United States had even heard of it! So, 1 
called my friend in Germany (incidentally, 1 
got that order) and told him I'd like to import 
some Prosana Belts. He told me the cost of 
one in Germany was $44.00 in American 
money. Since 1 would have shipping costs, 
taxes, handling and so forth, I decided to see 
if I could make a special bulk importing deal 
with the manufacturer. And, I'm happy to 
add, | was able to. Yes, you can now try the 
Prosana Belt for only 529.95--514.00 less 
than what you would pay in Germany. 
What's more... 


You Can Prove Its Effectiveness. 
То Yourself Risk-Free For 30 Days! 
If you suffer lower back pain like me, you've 
probably tried every “сиге” there is and so 
you're probably skeptical. Which is why I'm 
making this iron-clad, no-risk guarantee: If 
you're not convinced that the Prosana Belt 
relieves your lower back pain fast...that it 
works where other methods and devices have 
failed...that it lets you bend over, garden, do 
household chores, even play sports pain-free, 
"ll return your money in full. 


& 
| тап on the deal, 1 
Н accepted. But in- 
stead of driving me 
10 the restaurant, he 
took me first to a 
surgical supply store 
where he bought me 
a Prosana Belt. | had 
no other choice but 
to put it on right 
there, though ali I В 7 
< 1981 Peabody Adams. Inc. 
4 HERE'S HOW THE AMAZING PROSANA BELT WORKS. Every time you move or take 
а step, the up. down and sideways motion of the patented. orthopedic-designed 
‘massaging pads" soothes away aches and pains almost like a chiropractor's 
/ hands. (Yel the Prosana Вей is invisible even under summer clothes. Soft, 


lightweight and washable, 100. with no metal parts. And one size fits all!) 


If You Read Nothing Else 
Read This Doctor's Report: 


"I've turned from my initial skepticism, indeed rejection of the Prosana 
belt, to an eager proponent of it. | now have checked more than 40 
га 


cases from my practice and after studying а file with more than 100 
statements, | have no doubts about the effectiveness of 
the belt." Dr. Ludwig Hecht 


HERE’S WHAT USERS SAY: 

"| have been suffering from lower back pain for years. Nothing helped, 
not even a steel corset. After wearing the belt, | am freed from the pain 
and it has never come back." Mr. H. Kilian, Olympic Medalist 
& 3-Time World Bobsled Champion 
"| suffered from severe back pain caused by tennis, and since | did not 
want to take any medication, | have begun to wear your belt. It is hard 

to believe how quickly | have got rid of my back pain." 
Mr. D. Sturdza, Swiss Tennis Champion 
“Often | could tolerate the pain only with strong medication. The 


Prosana Belt has freed me from taking pills." 
Mrs. F. Polenz, Housewife 


MEDICAID/MEDICARE RECIPIENTS: Save $5.00! 
Enclose copy of your card & deduct $5.00 from your 
payment 


PHONE ORDER TOLL FREE 
on VISA or MASTER CHARGE 
CALL 1-800-228-2028, Ext. 521 

In Nebraska CALL 1-800-642-8300 
Call 24 Hours A Day, 7 Days A Week 


с 77 * MAIL NO-RISK COUPON TODAY! * = ^ 
Lumbar Research Institute Div., Dept. POS-782 
P.O. Вох 458, 18 Genevieve St., Great Neck, NY 11022 
1, too, want to prove to myself for 30 days, risk-free that the 
amazing Prosana Вей can free me from lower back pain 
Rush me my belt at the special import price of only $29.95 plus 
52 for postage and handling. SAVE! Order 2 Prosana Belts for 


1 і 
ү I 
i I 
1 1 
only $55.95 plus $3 postage and handling. Same money-back (| 
1. guarantee if after 30 days i'm not 100% salisfed with the ү 
qp Gramatic relie! | experience, | may return the Prosana Belt(s) for a 
full and prompt refund (excluding postage and handling) no | 
1 questions asked 1 
Й. C Check or Money Order enclosed. (New York residents add 1 
| 85 sales tax.) 1 
qp lama. Medicaid ___ Medicare recipient 
Enclosed is а copy of my card saving me $5.00 more Ц 
р. Charge to: О VISA CI Master Charge 1 
I сш Exp. Date. I 
1 [| 
Мате 
1 1 
1 се 1 
1 1 
1” : 
State. 2р i 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 


Duct standards 


Are there figures published for the 
amount of heating and cooling that is lost 
from attic ducts? | am not certain that the 
effort to insulate them would be cost- 
effective. 

Stanley Clark, Huntsville, Tex. 


According to building-insulation standard 
No. 90 (revised) of the American Society 
of Heating, Refrigerating, and Air-Condi- 
tioning Engineers, the following R-values 
should be used on ducts ín attics: 
Attic-to-duct-air 


temperature difference R-value 
30° F 2 
60° F 4 
90° F 6 
120° F 8 


You can estimate attic air temperature 
from this table: 


Attic temperature 


Roof pitch Summer Winter 
Less than %2 150° F 10° F above 
winter-design 
temperature 
Ya to Уа 140° F Ы 
Моге than %2 130° F id 


The winter-design temperature is the 
outdoor temperature that is exceeded 
97.5 percent of the year. For Huntsville it is 
27 degrees F. Any local energy office or a 
heatinglair-conditioning contractor can 
tell you what it is for other locations. 
Check both the summer and winter cases 
and use the higher R-value figure when 
insulating your ducts. 


Single wall and warm 


І keep reading about structures with dou- 
ble 2x4 walls with R-values of 30 or better. 
Am | missing something by considering а 
2x6 wall with 24-in.-on-center studs, giv- 
ing an R-value greater than 23? This wall 
does not have double the wood material, 
yet it has 77 percent ofthe insulating value 
of a double wall. 

James R. Willis, Blackwell, Okla. 


Your calculations and conclusions are 
correct. A good way to increase R-values 
while maintaining single-wall 2x4 con- 
struction is to use foam insulation. The 
best foams provide R-8 per inch; there- 
fore, the 3'2-inch stud space of a standard 
wall can accommodate R-28. These foams 
are expensive, however; they typically 
cost 50 cents per board foot. 


Double wall and Trombe? 


Гат planning to build a house soon and 
am considering the type of construction 
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described in the article "Double-Shell 
Solar House" [PS, Dec. '79]. Do you thinka 
Trombe wall would work and be cost- 
effective with that type of building? 

G. L. Hyer, Ogden, Utah 


The cost-effectiveness of double-enve- 
lope houses has never been convincingly 
demonstrated. In this era of high construc- 
tion costs and high interest rates, the extra 
cost of building a house within a house is 
hard to justify. Better approaches are sim- 
ple passive systems (such as the well 
proved Trombe wall you suggest) or 
super-insulated designs [PS, May '81]. For 
a comparison of alternative construction 
techniques, | suggest you read William 
Shurcliff's fine book Superinsulated and 
Double-Envelope Houses (Brick House 
Publishing Co., Harrisville, N.H. 03450). 


Window meters 


How do | know when the heat gain of a 
south window is greater than the heat 
loss? I’m looking for some type of instru- 
ment that would eliminate the guessing. 

W. Rust, Billings, Mont. 


Meters that show heat flows either in or 
outofa window are now manufactured by 
two companies. Both the Solar Miser (So- 
lar Miser Co., Priest River, Idaho 83856) 
апа Solar Meter (Condar Co. Box 6, 
Hiram, Ohio 44234) have suction cups that 
attach them to the glass. Heat flows (in Btu 
per sq. ft. per hr.) are read directly from 
their large face dials. 


Keep the lid on 


1 have an outside hot tub. The wood cover 
warps because of heat and humidity. | 
would like a cover that would use solar 
energy. Do you have any recommenda- 
tions? 

C. C. Webb, Palestine, Tex. 


Swimming-pool-cover manufacturers make 
rigid, transparent discs several feet in 
diameter that may serve your purpose. 
Alternatively, it's easy to make your own 
tub cover from a fiberglass sheet such as 
Kalwall. Simply cut a circle of the proper 
size to fit the tub and seal the edges with 
another strip of fiberglass and adhesive. 


Add-on wall insulation 


Піме in an all-electric home that was built 
with 2x4 walls and covered with plywood 
and batten strips. What is the best way to 
increase wall insulation? 

David F. Robinson, Des Moines, lowa 


There are two methods: You can remove 
the strips, plywood, and sheathing—and 


then insulate. This is an expensive proce- 
dure, but it has the advantage of letting 
you reuse your siding. Or you can remove 
only the strips, then fur out and cover the 
existing plywood with a high-R-value 
foam sheathing such as Thermax. Then 
re-side the building. This method gives 
you a better insulation job and better air 
seal (if you use construction adhesive at 
insulation-board joints) than the first ap- 
proach. If your home has a vapor barrier, 
moisture will not be a problem. 


Not stone alone 


l live in a house with outside walls of cob- 
blestone, 12 inches thick. A local contrac- 
tor thinks that a blow-in-insulation job on 
the inside walls would help in the low tem- 
peratures of the north country. Isn't that 
much stone an excellent insulator? 

A. B. Scholl, Brant Lake, N.Y. 


Stone is a very poor insulator. The R-value 
of stone is between one and two per foot. 
By comparison, the R-value of a foot of 
fiberglass batt is above 36. Stone walls do 
provide thermal mass, which is useful in 
smoothing out day-to-night temperature 
swings in both summer and winter. The 
wall isolates the building interior from 
environmental extremes, but provides al- 
most no insulation. 


Btu math 


Is there a service available that will pre- 
pare heat-loss calculations for a fee? 
Will Griffin, Bakersfield, Calif. 


Any consulting mechanical engineer will 
calculate heat loads for you if you can sup- 
ply a set of building plans. If you enjoy 
mathematical exercises, you can do it 
yourself by following the very clear steps 
in the American Society of Heating, 
Refrigerating, and Air-Conditioning Engi- 
neers Manual No. GRP158, “Cooling and 
Heating Load Calculations" (ASHRAE, 345 
47th St., New York, N.Y. 10017). You need 
not concern yourself with the manual's 
more complex cooling-load calculations. 


One-way flow 


Could you advise where | can obtain air- 
pressure-controlled dampers (valves) to 
be installed in ducts to prevent wrong- 
way air flows from my solar collectors? 
Donald W. Knox, Lewistown, Mont. 


The component you want is called a back- 
draft damper. It works like a check valve, 
in that air flow in only one direction is pos- 
sible. Your local sheet-metal shop can 
order standard-size dampers for you or 
make them іп nonstandard duct sizes. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with "Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions," 
Poputar Science, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 


To Save Money еу and State 
Officials know it saves money 

rather than cost money to use so 
engine and transmission oil coolers. #2 


Heat — Your 

Car's Greatest Enemy. 
Today's down sized cars run 
hotter due to emission con- 
trols, smaller engines and higher с 
RPMs. Heat problems develop when 
you carry extra passengers . . extra 

baggage. . .drive іп stop-and-gotraffic . . . 

drive on ice or snow. . . drive in hot tem- 
peratures ... climb steep grades... and do towing. 


Over 11 Million Transmissions Failed 
Last Year.* 9 out of 10 were caused by 
overheating. 


Low Cost Protection. You wouldn't think of 
owning a home without insurance and yet the risk 
of burning up your car's transmission and engine is 
greater. Repairs can run as high as 5600-51500. 
You can buy transmission and engine insurance by 
installing a Hayden Ой Cooler for as little as $34.95. 

*Courtesy АТКА 


СЕ CARS DON'T PULL 
ANYTHING, WHY DO THEY 
USE OIL COOLERS? 


“THE SAME REASONS YOU SHOULD. 


Quick, Do-It-Yourself Instal- 
lation. If you can change the oil in 
your саг, уои can make the іп- 
stallation yourself in a half hour 
using Hayden's patented Quik- 
Mount and Quick Connect. 
Complete illustrated installation 
instructions come packaged with 
every oil cooler. 


Beat The Heat. Free Offer. 

Purchase any Hayden Trans-Cooler™ 

or Duo-Cool™ at your local auto parts 

store, automotive chain store, RV dealer or 

repair shop and receive a Trans-Lite™ Hi-Temp 

Warning System absolutely FREE ($19.95 value. 
Offer ends Sept. 1, 1982). 


i Limited Offer* * 

| Purchase a Trans-Lite direct from 
І Hayden for only $16.95 prepaid. 

| Name 
| 

І 

| 


Address 
City State Zip 
**Offer expires December 31, 1982. CA residents add 6% sales tax. 
| моа на, ee кексе Ne i Sem ee [ 


B inc. 


1531 Pomona Road, Р. o. Box 848, Corona, C/ CA 91720 


Renault-AMC's 
sporty Fuego 


Will anyone notice when Renault and American Motors 
join forces this year? To make sure we do, the Franco- 
American alliance has introduced a sporty four-seater that 
seems certain to generate excitement in the showrooms. 
Fuego's sleek styling has a low 0.35 drag coefficient, help- 
ing it rate respectable EPA numbers: 24 mpg city, 36 mpg 
highway for the fuel-injection version; 26 mpg city, 39 mpg 
highway for the turbocharged model. 

Fuego's standard engine is a 1.6-liter fuel-injection four 
rated at 82 hp. The turbo option increases output to 107 
hp and has an unusual feature: an intercooler (see draw- 
ing) This radiator-like heat exchanger cools and thus 
compresses air before it reaches the engine so the system 
can ram a bigger charge into the cylinders, says Renault. 

During a two-day test drive in Normandy, I found that 
Fuego's variable-power-assisted steering needed a lot of 
attention, particularly on uneven pavement, and wind 
noise was annoying at highway speeds (strange for such an 
aerodynamically efficient car). Also, I had one breakdown: 
The hose to the intercooler came loose from its clamp. It 
was a quick fix with a screwdriver, however. On the whole, 
I was favorably impressed by the Fuego. It's extremely 
comfortable, with a plush interior and bucket seats that 
give good lateral support. And it's quick: I estimated zero- 
to-60 time at about 11 seconds for the turbo model. But the 


best news is the price: $8,495 for the fuel-injection model. 
The turbo boosts it to $10,700, but that's still considerably 
less than comparable sporty turbo cars.—R. L. Stepler 


“3 MPG & MORE POWER?" -n acion 


of automotive installation expert, Lynn McQuilliams, upon testing a truck he'd equipped 
with an Edelbrock Performer 2-O manifold and matching Performer-Plus camshaft. 


PERFORMER" 


Intake Manifolds! 


With the new Performer manifold 
series, Edelbrock found a way to 


Edelbrock Performer Manifold 
and Performer-Plus 
Camshaft Package 


significantly improve engine power and performance, and be compatible with 
aftermarket carburetors, headers, distributors and camshafts. The guesswork of 
bolt-on parts selection is gone when you follow the simple guidelines in our 
1982 catalog. Performer series manifolds are for people who use their 
vehicles—truck, van, RV, passenger car, 4X4—and need more power, torque 
and throttle response to make that vehicle do the job that was intended. Per- 
formers are available for most popular Chevrolet, Chrysler, Ford and Pontiac V8 
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|— Stock Manifold 
and Camshaft 


EDELBROCK PACKAGE: 


engines: Get excited about driving again . . . 


made for each other! 


with Edelbrock's new Performers! 


PERFORMER-PLUS " camshatts, 
Dyno-Matched To Performer Manifolds! 


Edelbrock engineering brings you another industry first: an intake manifold and 
camshaft combination designed specifically to work together for maximum 
engine performance improvements. Combined with recommended exhaust Tests Performed at Edelbrock R & D 
header dimensions, a Performer package will dramatically boost stock engine 
performance along the lines of the graph shown here. Performer-Plus 
camshaft/lifter/lube kits'are available for each Performer manifold . . . 
"Not legal for use in Calif. on pollution controlled vehicles. 


FREE Performer Package Test Result Summary & "Mini Catalog 


270|- Performer Manif. No. 2101 
Performer-Plus Cam No. 2102 
15/8" Headers. 

Dual Turbo Muffler 


1 | 

250 - STOCK ENGINE: 
All Stock Parts 
Single Turbo Muffler 


CORRECTED BRAKE TORQUE (lbs-ft) 


| | 
ENGINE: 350 c.i.d. Chevrolet УВ 


Facility on a Go-Power Engine Dynamometer 


1750 2250 2750 3250 3750 4250 4750 


ENGINE RPM 


they're 


P” by writing to Edelbrock Corp., 411 


Coral Circle, Dept. PS782. El Segundo, CA 90245. All products are available by direct mail from Edelbrock Corp. Please send for a complete 
price list and order blank, with manifold prices starting at $116.30, plus shipping and handling. California residents add 6% tax on all items. 
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Find exciting projects, troubleshooting and repair —Á— 
tips, and hands-on, do-it-yourself info, plus і 5 ыы Кый 
hundreds of time- and money-saving ideas їп 


e EcecTAonics Book Гв 


Select 6 outstanding volumes '# 
for only $2 95 «news 24 теі. 


1249 List 31695 
List 815.05  — --- 
mm 3188 2 {waar ro po was 
List $16.95 i та ESL 


| | MICROCOMPUTER 


mow vo SUA ГТ gam 
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Li PLANT, 


жа a RN wi айг 


1076 
List GERI) NAILING 
Y 
JELLY, 

TREE 


BUILD A PERSONAL 
EARTHSTATION 


WORLDWIDE 
SATELLITE 
TV RECEPTION 


List $16.95 


‚841 4 ж Re 
List $12.95 q , 
А А 


1409 
List $15.95 


HE E LASER 
EXPERIMENTERS = 
| ЫАР, List $11.95 |. AC/D! 
1321 i 7 "ELECTRICITY 5, 
List $10.95 - THE GANT geek QF | ELECTRONICS | 


ELECTRON 
тац 


Ч 1 OR 
mere ae " REPAIR R 101 MICROPROCESSI 


'OMMUNICA y 
ДИ SOFTWAI 
JECTS кыстак 
CHIPS D HARDWARE PRO! È MITH ELECTRO 


1278 
List $16.95 


7 very good reasons to try 
Electronics Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

tisfaction Guaranteed. All books returnable within 10 
div without obligation 
* Club News Bulletins. АП about current selections—mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an Alter- 
nate selection—or no books at all —we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 


.9: $1 List Li 
Eum ша ша ти аш UMS GE UN та GR REN ши us EE MEE UEM NN URN 


Am Euccraanucs Book ГВ 
' Blue Ridge Summit, PA 17214 


Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below. I understand the cost of 
the books selected is $2.95 (plus shipping/handling). If not 
satisfied, I may return the books within ten days without 
obligation and have my membership cancelled. I agree to 
purchase 4 or more books at reduced Club prices during the 
next 12 months, and may resign any time thereafter. 


334 829 841 1062 1076 1113 1123 1138 1169 
1211 1218 1233 1245 1249 1277 1278 1291 1299 1306 
1316 1321 1333 1367 1370 1397 1409 1416 1417 


+ Continuing Benefits. Get a Dividend Certificate with every Name Phone 
book снаа after fulfilling membership obligation, and 
qualify for discounts on many other volumes Address 
“ Bonus Specials. Take advantage of sales, events, and City 
added-value promotions à 
+ Exceptii Quality. All books are first-rate publisher's State Zip 


eee шу кеп 
ти шш ши ши шш ши ши ши ши ши ши ши ши жн ши ә шей 


editions, filled with useful, up-to-the-minute info (Valid for new members only. Foreign and Canada add 20%) PS-782 


SAVE BIG оп 
CALCULATORS 


SLIMLINE Shirtpocket Styled 
Power Packed Programmabie 


LCD PROBLEM SOLVERS 


HEWLETT 
by ГА Бао CALCULATORS 
00 


HP-41C Scientific. 
НР-12С Financial. 


HP-11/42C Solution Book 
ог pay 1/2 PRICE ($8.50) for book when purcha 
with calculator. Limited time offer. 


Quad RAM. (for нға1с). 
Мет. Module (for нра1с) 


NEW FROM HEWLETT- PACKARD 


Elek-Tek 
95 


Mtr. Sugg 
HP - IL Loop Module 

Digital Cassette Drive 425 
Printer/Plotter (HP-IL) 

Ext. Memory Module 

Ext. Function Module 

Time Module 


HEWLETT COMPUTER 
PACKARD PRODUCTS 


The HP-85 Personal Computing System for 
Professionals helps solve difficult engineering 
problems and simplifies financial analysis. The 
HP-B5 isa powerful BASIC language computer 
with keyboard, CAT display, printer and tape 
drive complete in one compact unit. 


Mir Sugg Elek-Tek 
HP-85 COMPUTER $2750 
HP-87 COMPUTER 

HP-125 COMPUTER 

82901М DUAL MASTER 

9134A WINCHESTER 
9135AWINCHESTER w/BU. 

DAISY WHEEL PRINTER 

26318 PRINTER 

2671A PRINTER 


B2905B PRINTER 
7470A PLOTTER 
GRAPHICS TABLET 
and all related accessories and software 
at SIZEABLE DISCOUNTS 


CALL TOLL FREE 800-621-1269 


EXCEPT Illinois, Alaska, Hawaii 


Accessories discounted too Corporate Accounts Invited. 
Mastercharge or Visa by mail or phone Mail Cashier's 
Check Money Order. Personal Check [2 wks то clear} Add 

S400 1st item: (Alaska, Hawaii, Puerto Rico, Canada add 
88.00 first item) $1.00 ea add'!shpg. 6 handi Shipments 
to IL address add 6% tax. Prices subject to change. WRITE 
for irae catalog, ALL ELEX-TEX MERCHANDISE 18 

FIRST QUALITY AND COM! 


ЕСЕК EK inc. 


6557 N. Lincoln Ave., Chic: 
(800) 621-1269 (342; 


1160645 
677-7660 
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TAKING CARE OF YOUR CAR 


Got а useful car tip? Send it (with Social Security No.) 
to Car Care, Poruiam Science, 380 Madison Ave. New 
York, N.Y. 10017. We'll рау $50 if we use it. If two or 
more readers send the same tip, payment goes to the 
One with earliest postmark. No tips can be returned, 


By STEVE MERCALDO 


ЕЕ 


Positioning piston-ring gaps 

When you install new rings on a piston, be 
sure to place each ring gap in its specified 
position. This drawing is one manufactur- 
ег5 method for ring-gap spacing on a six- 
cylinder-engine piston. Notice how the 
top and second compression-ring gaps 
are at position C, facing toward the front 
of the engine. The oil-ring-spacer (expan- 


Tightening oil filter 


Oil-filter instructions say, "Install filter and 
hand-tighten until gasket contacts base, 
then tighten additional three-quarter 
turn." Most do-it-yourself mechanics 
know that over- or under-tightening usu- 
ally results in a leaking filter. By placing a 
strip of tape on the filter before installa- 
tion, it’s easier for you to see when the 
correct rotation has been obtained. This 
will ensure a leakproof seal. 


3 


der) gap is facing the rear of the engine-at 
A, and the oil-ring segments (rails) are 
positioned one inch away from the oil-ring 
spacer at B. You should always check your 
car's shop manual for proper piston-ring 
positions for your engine. Never line up. 
the gaps on a piston. It could cause a seri- 
ous blow-by condition. 


te 
INVERTED PAIL 


Starter-motor support 


When removing a starter motor from a 
vehicle resting on jack stands, place an 
overturned bucket under the heavy com- 
ponent to support its weight. All of the 
electrical connections should be discon- 
nected prior to the removal of the starter 
retaining bolts, but if you leave a cable 
attached by mistake, the bucket is cheap 
insurance against ripping out any electri- 
cal connections. 


Stubborn window cranks 


Lubrication is often the cure for a window 
that is difficult to open or close. First, 
remove the door's interior panel, follow- 
ing shop-manual procedures. To locate 
the lube points, install the window handle 
crank and operate the window. Use Lubri- 
plate or an equivalent on all moving parts. 
Never lubricate the window channels, 


m NUTI 
SEVERAL 
TURNS 


Stuck tie rod 


Freeing a tie-rod stud from a steering arm 
can be difficult. First remove the cotter pin 
and loosen the castellated nut several 
turns, but don't take it off completely. 
Position a pipe under the lower control 
arm and on top of the tie rod. While apply- 
ing downward force on the end of the 
pipe, strike the steering arm with a ham- 
mer. Several sharp blows should be all it 
takes to free the stud. 


SEE 175 SE SPORTS CARS ^ KIT CARS y 


You Can Build at Home f 


For the low-price of an ordinary compact, you can own a full-size antique, classic or 


rom Kits 


modern gull-wing sports car. Choose from over 175 exciting replicars including S0mpg 


roadsters to mid-engine У-85. Manufacturers from all over 
low-cost bolt-on body kits for easy home assembly. 
They're serious automobiles designed for power 

economy and performance. And, all аге made to sell 

fora fraction of their apparent value. 


the country offer these 


Transform your old clunker into a classic 


roadster or exotic GT sportscar. 
ang. Capri, Volkswagen. Cor 
in. Toyota. dozens more! Too many to list here! 


1 Неге are just а few of the full-size kit cars you'll discover 


+ Porsche T-Bird * MG-TD 
1 ж Pantera Mercedes * Bugatti 
* Сома Auburn 
Giant all-new 7982 
© Over 175 Kit Cars 
l Assembly Articles 
Do-It-Yourself Info 
Special 1/2 Price Bonus Offer!!! ... Kit Car Monthly... 
See hundreds of used kit car bargains and new kit intros. 
1 Only 511/уеаг Order both. Everyone does! 


ж Ferrari 
* Jaguar 
* Lamborghini... and тоге 
Guide to Kit Cars includes. 
* Front, Rear, Mid-Engine Kits 
T's, Gull-Wings, Electrics 


Get the Official 


loney Making & Saving Facts... more 


ай about kits for Pinto, 
Chevy/Ford V6-VB. 


30 DAY MONEY-BACK 


GUARANTEE = І 


AUTO LOGIC PUBL. INC. Mail Giant Kit Cars Annual І 
P.0. Box 2073 C $10 (3rd Class—US оту) 
poeme ER ЕЙ; orga US ш) 
Wieingian, DE 19800. D Kit Car Monthly $11/year 


Free Value Guide with ай orders. | 
Name 
Address 
City/State/Zip 


О Master Charge O Visa 
Order TOLL-FREE Day or Night 
Master Charge or Visa REQUIRED! 
Operator CANNOT answer questions! Ме CODs! 
(800) 331-1000, Operator 666 


E 


Quality 
Grandfather Clocks 
at Factory Prices 
Direct to the Public 
*Completely finished 
and assembled. 
*Kits with pre-cut parts. 
*Beautiful solid walnut, 
solid oak or solid 
cherry. No particle 
board, no veneers. 
*Solid brass West 
German movements. 
*Compare your finished 
clock with those selling 
in dept. stores for *1500. 
*Solid wood mantle 
clocks available. 
*Prompt delivery. 
Money back 
guarantee. 


Send for tree brochure. 
Telephone inquiries welcomed. 


205/ 
ЕШ 
2 
Create a family heirloom 


VIBING 


DEPT. NO. PS1-111 
Box 490, Viking Bidg., Foley, Ala. 36536 


NOW SAVE[:129.80) 


on a famous 
TROY-BILT Tiller! 


ONE HAND! 


"'Off-Season'' Savings now in effect! 
Right now is the best time ever to learn 
about the amazing TROY-BILT Roto 


Tiller-Power Composter...the ‘‘break- 
through'' machine that's allowing anyone 
—of any age—with any soil—to easily 
have a ulously fertile, productive 
garden! For free complete details, prices, 
write today to: 


TROY-BILT 102nd St. & Sth Ave., Troy, NY 12180. 
© 1982 Garden Way, Inc. 
— — — — 
TROY-BILTO Reto Tiller-Power Composters 
t. Me 


Troy, N.Y. 12180 

wonderful story of TROY- 
illers including prices and OFF-SEA- 
now in effect for a limited time. 
(Please Print Clearly) 
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GARAGE DOOR OPENERS SOLAR ELECTRICITY SAVE 
um» 


The Alternative 
Affordable electric power for the 'solated 


‘Assemble our unique Magnatrac 


* Buy Factory Direct and Save. Tractor Kit. Buy factory direct. 


Thousands In Use Free Brochure home, ranch and cabin owner. Send $3.00 for Lo a Ew 2 
~$1.00. Build yours 
© Easy Homeowner Installation catalog to: Solarwest Electric, 232 Anacapa Pans — $700 (refunded жу ИР 


* Immediate Shipment by UPS or PP 


Street, #PS7, Santa Barbara, Ca. 93101. STRUCK KIT, 


HELPMATE Equipment Co. Dept. PS782, Baroda, МІ 49101 


MAKE CASH 


< CLEANING СНІММЕҮ5 


Do It Yourself 


It's Here's one heck of 
easy 2 an opportunity. You 
with the can now live the life 
August West you want to live. And 
System — work 
a proven when you 
method of want to work. 
cleaning Perform a much 
residential needed service. 
wood-burning Wear a top hat 
chimneys in to work. And 
less than an clear more than 
hoar. (And the 100 a day! With the 
average charge August West System 
for this service YOU CAN DO IT! 
is $45.00 a flue.) We'll show you how. 
For FREE details on how you can 
BE A CHIMNEY SWEEP 
Call TOLL FREE 800-243-5166 
Cal 9 to 5 Easter tine, ASK FOR EXT. 
West Systems, inc. 
Dent. dass, Westport, CT 06880 


STOP GUESSING! 
BE SAFE! BE SURE! 
COOLANT LEVEL. 
'ONDITION 
OW 


ficient dome using 
our complete, fully-engineered kit. Or, you can save 
t our plans and heavy 


money by purchasing 


ystem, and cut your 


Timberline Geodesics, Inc. - P7 
2015 Blake, Berkeley, CA 94704 
|415) 849-4481 


ia venen. Exhaust And бі 
E INSERT Provides Clea Soe-Thru View of Coolant in 


'SPACE-AGE TECHNOLOGY - HIGH STRENGTH 
K-G-33 BOROSILICATE GLASS (conforming to FED. SPEC. 


Tompgratures and Pressures Many Times Gr 


BEND-A-LIGHT * 
асың 


Check or 


jashingion NE 2.00 ROMET SEMEN Avat- 
КЕ ОТА inch нҮ? men LD SPECIFY Carr Tock, 


v JACOBSEN MEG. COMPANY, PYROCHEM DIV. 
3705 - 148 Avenue 5.Е., BELLEVUE, WASHINGTON 98006 


TS ADD TAXI TO. 
MHLENTENPAIE FO ou VER, De. Заз Nero п ви 


À CONDITIONING, 
| REFRIGERATION 
! AND HEATING 


Plus Solar Energy 


There is great aen. income and se- 
curity for the technician trained in this field. 


We provide a unique study program, de- 

signed for the independent person. Practical 

| training kits are included. In addition you will 
build a complete refrigeration system. 


Air Coil Construction 


Easily on Shelf 


TRAIN AT HOME 
WRITE FOR 


Е INFORMATION 


The lightweight Air Bed offers a revolutionary sleepi 


! ' 
П 
experience. Gently, but firmly supports you with 100% air. \cuietjand Mates rA REDE | | 1 O Air Conditioning, Refrigeration & Heating ! 
Features air coll construction with multiple controlled air lo Fines ond me wa нісін DIS): 1 H 
win Size (item 2339) $49.95 
chambers that hold your body evenly and independently. -4 ^ = ШІ 1 
Turns any room mto a guest room. The ideal portable bed i полин " tem 2354) = 1 О Automation Electronics Г) Drafting 1 
for holiday and vacation visitors. . . and it stores easily. : [cen r^ pee A $0836 an B Color Television Electronics 1 
Take it camping, in your van, оп your boat, іп your Add $095 per bed tor shipping end insurance, | | | О Bookkooping А General Accounting 1 
summer home; sunbathe and float on it! І АС Air Pump (Пет 0004) $29.95 C) Legal [iie О On Adjustit 
Available in twin, double, queen and king sizes. Inflates іп J DE Pump. 12 чоп. Нет 0006) $28.95 [| ! Legs tion алат: fjusting 
minutes with most air pumps or cannister vacuum. (High- кісе residents include S14 9; sales tex: b! No Salesman will call. 
power air pump available--optional.) Made of sturdy 20 || © спескм.0. Enciosed i О Charge my credit card: g | 1 COMMERCIAL TRADES INSTITUTE ! 
gauge poly vinyl, cleans with soap and water. Repair kit and semen 1 American Express || | | A Correspondence institution i 
pump adapter included. Б Y 
Don't be mislead by imitations. Insist on the original, red а= 1 1 Dept. 111-272, 1500 Cardinal Dr., Lite Falls, N.J. 07424 г 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, Exp. Date. І IH M | 
return it within 10 days for refund. Order now! | П i 
CREDITCARD ORDERS Nevada Residents Call: 8 Address li 1 
CALLTOLLFREE 800-648-5600 800-992-5710 | city. 1! 1 
24 HOURS A DAY, 7 DAYS A WEEK [ 5:86 —— ——— — ze - i { 
| Signature ee 1 2р 1 
опіетросс Contemporary маканда Somisoe2 260 |! ! 
790 Maple Lane, Bensenville, IL 40106 Dept. РМР 18: | ! 


790 Maple Lane, Bensenville, IL 60106 ee ee шш мш ше ee 


EYEGLASSES BY MAIL 


10% to 50% Ж 
OFF 


Store % 
Prices 


DOCTOR'S PRESCRIPTION OR YOUR E б 
PRESENT LENSES DUPLICATED. 
Large selection of latest fashion frames 
& lenses. Quality, Accuracy, Fit. 
100% GUARANTEED 


‘Send For Free Family Catalog today! 
Prism Optical Inc., Dept. PS-72 


10992 N.W. 7th Ave., No. Miami, Fla. 33168 
Established 1959 


Burglar -Fire Protection | ШИ 


Protect Your Life, Home, Business, Auto, etc. 


* Ош catalog shows how. Install your own 
alarm systems and devices ond save 5555. We 
offer FREE write-in engineering service. 


SPREE CATALOG "77:5 227, ат 


Burdex Security Co. Вох 82802-PS Lincoln, Ме. 68501 


Model 756 
Model 754 


$715 
$14.95 


FREE hour 


qais CAN BE DISASSEMBLED. 


LECTORS ARMOUR те Dept PS (50 


ody shops nggen, талана 

fms ied ri вай 

„ Sf which you can learnt 
We show you HOW. Srt pare 
ine in your basament ог parage. 
it opportuni for mechan 


‘Write for быды No. PS-7 ond ire bonus offer 
Hydraulic Jack Repair Manual Co., Inc. 


С Р.О BOX = STATEN 1 мулои 


5 
= 
= 


Моде! 756 
Dependable, efficient and easy to 
use; jump sweep second; outstanding 
quartz accuracy. Now made in the 
x 2%" x1", 


Same fine movement as the Model 
756 PLUS Pendulum feature. Smooth, 
realistic pendulum action. Pendulum 
length adjustable from 16*2" to 4%". 
24" x 2%" x 1%" shaft length. 


SPECIFICATIONS/DIMENSIONS 10-24 
PRIOELIST 1-2 pcs. 3-9 pcs. 


$700 $575 
$13.95 

minute, sweep 
every movement. TRY US FOR PROMPT SERVICE! 


—E Get our great 
- SELVA-BOREL 


QUARTZ CLOCK 
MOVEMENTS 


You Can Make 


AA SELVA 
NI BOREL 


Clocks For FUN And PROFIT! 


Need some ideas for your next clock project? 
Try...Charlie Plumb's ‘HOW YOU CAN MAKE 
BATTERY OPERATED CLOCKS.’ NEW -- 2nd Ed- 
ition one-third bigger; 68 pages; 225 photos/ 
drawings; covers 


Model 754 


25-49 


50-99 
pes. р рс 


$ 525 
511.95 


$ 5.00 


$12.95 510.95 


second hands with 


if чу owen о 
КАМ WITH DULL MOWER BLADE 
ae I RIBS 
Any nurseryman will tell you that fertilizing and 
watering your lawn isn’t enough. It is very impor- 
tant to keep your mower blade sharp, too. A dull 
mower blade tears your grass, causing the tips to 
turn brown, leaving you with an unhealthy looking 
lawn and damaging the root system of your grass. 


With Ali-G. 


ator-Grit® Tool Sharpening Kit it only 
cost you 10¢ to sharpen the mower blade yourself. 


Our big 7 inch size makes а high 5 
any make electric drill. 


eed grinder out of 


IT'S FAST & EASY TO SHARPEN 
MOWER BLADES—HOES—SHOVELS—AXES 
AND ALL YOUR GARDEN TOOLS 


Ali-Gator-Grit® Disc can sharpen 20 mo 
Each kit contains 6 discs.-that’s 120 sharp 
t 10€ each, equals $12.00 


5 DAY MONEY-BACK GUARANTEE 


“ТАТ ALI SHARPENED BL DE 
A COMPLETE TOOL SHARPENING KIT 
for $11.95 
Plus FREE BONUS- Mower Blade Balancer 


Consists of: 
Six extra coarse ALI-GATOR-GRIT® Stick-On Discs, 
One 7 inch size Back-up Pad and One Steel Arbor (fits all drills) 


1-800-543-7796 


(Except in Alaska, Hawaii & Ohio) 


VISA or MASTERCARD. 
customers CALL TOLL FREE 


All credit card orders, be sure to include account number & exp. date 
Add $1.65 for shpg. & hdlg. Ohio residents add 5%% sales tax 
Outside U.S.A. add $3.10 shpg. & hdlg. 


Or send check or money order to: 
SANDING TOOLS OF OHIO 
P.O. Box 1677, Dept PS 
Fairborn, Ohio 45324 
(513) 878-3948 


AB-GATOR-GRIT- = 


makes sanding fast and е 


DIRECT FROM 
U.S. OPTICS ` 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Басы pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * 
No non-sense guarantee. 
FREE — limited time only— 
lined case with each pair of 3 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled by cheap 

imitations. These glasses are made 

exclusively for U.S. Optics*. To make 

sure you get the best, order now and if 

not completely satisfied return for 
refund within 30 days. 


deluxe velour 


Only 


Sy, $7.95 


World Famous Pilot's Glasses 
‘These precision flight glasses are now 
available to the public for only $7.95. If you 
they'd probably 


could buy them elsewhe 
cost you over $20.00. #20! 
or silver frame. A $20.00 v. 
Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
#30A gold frame 
е only $9.95. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

#30D gold frame only. А $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send жел z money order to U. з Оре 
Dept. 4206, Atlanta, 
Credit card [oed ped fill in card # a a ry date 


17, 
QUANTITY RSS GOLD | SILVER | PRICE 


Add Postage, Handling, and Insurance 


$1.00 per pair — —— —————— ——————— 


——— 


Credit card orders may call 1-404-252-0703. 


Visa or Master Charge W 


highly efficient 
SOLAR 
COLLECTOR 


UNIQUE HIGH VACUUM DESIGN— 
provides 200* heat and/or air conditioning. 
Simple to install, fool-proof to operate. 


смета Constructed of 
AurricL-* 


= heavy-duty indus. 
CAurricE z trial materials and 
Cauffiel Machinery Со. 


components. 


PO Box 3216, Toledo, ОН 43607 Send $5 for catalog. 
(419) 531-4657 


You'll love building these profitable 


WOODEN TOY PLANS 
FOR TABLE, BAND, JIG, AND RADIAL SAWS 
Ten wonderfully full-size pat- 
terns easily made from com. 
Ў mon lumber, plus "How to 
Make Wheels with Table and 
Radial Saws." Model T, Fire 
Truck, Plane, Train, 3 Animal 
Pull Toys, Boat Puzzle, Phone. 
Toy Soldier. Send $6 today 
we ship immediately! (Catalog 
of 100 plans $2.00) 
J. Lewman, Toymaker 
2918 Campbell Dept. PS2 
Kansas City, Mo. 64109 
MONEY BACK GUARANTEE! 


Р5555555Т 


The Most Affordable 
Helicopter in the World! 


тн See ш чш аш сё ль шот 
Credit Card Call — Той Free NOWI 


SAVE: 


GOV'T SURPLUS -i NEW EQUIP'T 


1/4 HP, 1725 RPM, REVERSIBLE, 
15 V. UTILITY AC MOTOR 


i o $19.95 222, 


%)-- Perfect for wide 


+ Spit phase, rated cont. duty, reversible 
y eiecti connection thermo! protect 
юл ММА 48 frome resilient crode 
mount, Sm 9" а 6" x 5-1/2". (18 Bs. 


incon, Nebrosko 
Code 68501 


TRS-80'" 
DISCOUNT 
DIRECT i 
PRICES ! H 
iro, | (канат EN | 

Do It Yourself" 8 Sove PURE RADIO SHACK EQUIPMEN’ 


1-800-841-0860 Toll Free 


MICRO MANAGEMENT Y 
SYSTEMS INC. PERSONAL 
Parcel Division COMPUTER 
DEPT. NO. 14 HEADQUARTERS 
115C Second Ave 
bead la А WRITE FOR 


Coiro. Georgia 31728 
912-377-7120 Ga. Phone No. FREE CATALOG 


phase mers M (іі 7% Барто 
Volt single phase power sources. Rugged — Мау 
ей unit built to give many years of 
Satisfied users worldwide sinc 
request. Telphone 305-86: 


erature fu 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


for making 
Ornamental lun б 
tema 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


Fiberglass. 
Travel Trailer Kit 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 
Ready to tow. Finish interior only. Write Burro 
р5-714143, 21st Avenue North, Plymouth, MN 
56441. For full color catalog send $3.00 to cover 
postage and handling. Dealers Wanted. 


Exec ONLY $ 
C Scorpion ONLY $12 


FREE case with each pair. 


130 | POPULAR SCIENCE 


ROTORWAY AIRCRAFT, INC. 
South 1-10, 2PS7 


| Чаш oo oo m mmm 


сона 


8 Day Key Winds & Westminister, Bim 
Bams, Barometers, Metal, Bezel 


tity Prices. Send $1.00 
Catalog. Refunded 
NEWPORT ENTERPRISES, INI 


2313 W. Burbank Bivd., Burbank, Calif. 91508 


и eN 


paper in опе single action 


ө Ends sanding—scraping—spraying—chipping— 


Steel-woo! FOREVER! 


© Amazing European discovery turns layers of paint 
to a single sheet of ‘paper’ so it peels away just 
like you'd lift and turn the pages of a book! 


WORKS ON ANY SURFACE . . . WOOD, 
BRICK, METAL, PLASTER, 
GLASS, STONE, ANTIQUES! 


Amazing new formula actually penetrates old paint (var- 
nish and lacquer, too), in minutes. Transforms it into a soft, 
plastic-like film. Then simply let set... lift, roll, strip up to 18 
Coats of paint away in a single peel-away action! Yes, years of 
built-up paint peel away as quick and easy as you'd turn this 
very page! Ends sanding, scraping, chipping and foul-smell- 
ing chemicals ONCE AND FOR ALL! 

There's no dust up. No clean up. Just а single peel-away 
action restores the bare, original finish . . . good as newina 

lash! 


50 EASY EVEN A CHILD CAN DO IT! 


Called 'Peel-Away', this new wonder-formula has been 
offically registered with Gov't. patent offices throughout the 
World. It is completely odorless—completely safe! Reacts 
only with paint, varnish, lacquer or shellac . . . nothing else! 
So you can use it on even finest furniture, precious art 
frames, why even delicate wicker or valuable painted-over 
marble. In fact, it is so safe, so gentle, it is used by London's 
British Museum and world-famous art galleries to strip old 
art frames and century-old paneling. Even used by antique 
dealers to strip down priceless furniture treasures for resto- 
ration. Yes, 'PEEL-AWAY' literally lifts away every last layer of 
old paint even from hard-to-get-at places such as impossi- 
ble-to-reach windowpane corners . . . grooved molding 
2. «finely tooled woodwork, etc., etc. 


SIMPLY COAT IT ON—SEE IT TURN PAINT TO “PAPER” 
IN JUST MINUTES... . AND PEEL IT AWAY IN A 
‘SINGLE LIFT-OFF-ACTION! 


WALLS & BRICK 


WINDOWS 


ENDS: • sanding scraping • spraying • chipping 
* steel wool • toxic chemicals FOREVER! 
Removes years of built-up paint . . . WITH JUST 


A FEW MINUTES WORK! 


AGENTS, REPS, BULK USERS, NOTE: Case lot orders are now available. Write on 


your letterhead to our industrial division for wholesale prices. 


FURNITURE 


PEELS OFF PAINT JUST LIKE PAPER! 


LIFTS-PEELS-STRIPS AWAY UP TO 
18 COATS OF PAINT WITH ONE 
SINGLE 60-SECOND APPLICATION! 


© Simply apply—tet dry—peel away paint like 


PEEL 
AWAY™ UP 
T0 18 COATS 
OF PAINT 


Best of all this new wonder-formula is so easy to use. 
Simply mix with water and coat onto any painted surface. 
Then press down special ‘Peel-Away’ magic-fibre Lift-tex 
Strip-away cloth, (included free) . . . let dry and adhere to 
surface . . . and without even dirtying your hands, lift away 
old paint, just like you'd peel a banana. It is as simple and 
easy as that. No mess. No fuss. No odor. Old paint lifts away 
like a single sheet of paper. Original bare-wood finish comes 
through like new again. 

50 ECONOMICAL TOO! MERE PENNIES PER JOB! AND 
THE PEEL-AWAY MAGIC-FIBRE CLOTH IS COMPLETELY 
RE-USABLE, GOOD FOR YEARS TO COME! 

Peel-Away is every home-owners dream come true. Ideal 
for indoors on walls, windows, furniture, etc.—plus 101 
outdoor uses too. And it costs only a little more than а enn 
per foot coverage. Homeowner's size alone gives enougl 
Coverage to strip away as much as 500 to 750 feet of wall and 
door trim, window frames, furniture molding, stair railing, 
patio furniture, roof-gutters . . . its uses are almost endless. 

SAVES WORK, SAVES TIME, SAVES MONEY 
... MAKES TAKING OFF PAINT EVEN EASIER THAN 
PUTTING IT ON! 

So for the new low-cost, super-fast way to peel away old 

aint . . . lift away old lacquer, varnish and shellac. . . order 

EL-AWAY today on full money-back guarantee. REMEM- 
BER: You must be able to simply coat . . . peel . . . lift and 
strip away up to 18 layers of old paint in a single peel-away 


magic-fibre ‘Lift-tex’ 


adhere to coated surface. 


qM paint; (up to 18 layers 


STEP 2: Cover treated area with 
cloth, (included FREE). Let set and 


en- 


stripper- 


action . . . without sanding, scraping, chipping or steel wool 
. . . Of purchase price refunded in full. Order today. paint turns to ^| 


STEP 3: Right before your 


[5 


lifts, 
‘LASH! 


‚5 МАА 
© 1982. Brand Name Testing. Inc. pen M 


pu———— MAIL NO-RISK COUPON TODAY = — — 
Dumond Chemicals, Dept. PWWB-89, Dumond Place, Glen Head, New 


with just one single application, | may return for a 


handing. of course.) СНЕС OFFER DESIRED 


О Small Size o for up to 3-room apartment) only $9.95 
plus $2 postage & handling. 

[3 Homeowner Size (enough for eee ‘size homes) only $16.90 
plus $3 postage & handling. YOU SAVE 54.00! 

Г} Handyman's Super-Size (enough for use in homes with extensive 


Amount enclosed $S — 
CHARGE IT! ($15 minimum charge) C VISA Г) MasterCard 


Credit Card # 


York 11545 р 


I 

Eoee ae 
am not compl 5ай! мау it “peels. "up paint 

| full refund (less postage and l 

І 


(NY residents please add sales tax) Мо C.O.D' please. 


Exp. Date___ 


І 
l 
l 
П 
| 
outside trim) only $31.95 plus $4 postage & handing. YOU SAVE $11.85! | 
[ 
| 
[ 
І 
[ 
І 


Make n 
51250 an hour 


Start your own 
money making business! / 


YOU Can Do It Too! 


11 ШШ 


— 
Tells pow you quickly 
van to be yur own boss 
52 in aprlitabe рине 
о Pulite business ot 
Sond for 
P your 
coupon! copy today! 


10047 
WORISK  BELSAW INSTITUTE 
TRIAL! B113K Field Bldg. 
‘RUSH COUPON! “ам! Kansas City, MO. 64111 
There is NO OBLIGATION and NO SALESMAN Will Cali ever! 
(FREE! — BELSAW INSTITUTE 
<) 8113К Field Bldg., Kansas City, Мо. 64111 
Please rush FREE Book "Keys to your Future 


ITTIIIIIIIIII------4 


106 SPLITTER PARTS 
2-STAGE CAST IRON GEAR PUMP 


Supplies 10% GPM at 650 PSI until more 
pressure is needed. Ther kicks down to 
lower GPM and up to 2500 PSI. Right hand 
rotation (direct couple). 3600 тах Tn M 


ig КЕЗ se 6 pus ip 8 
РМ use with ТОНР or greater. $249 
4-WAY CONTROL VALVES 
Built-in relief valve. 92 in-out ports, У 
cylinder ports, Пет E102V 30 


ШӨ With pressure sensitive deteni оп return 
Ole stroke you don't have to hold handle. Item 
E102vo і... 5% 


есут! Cylinders 

32x24" stroke, 1% rod, 52 Ibs. . 
4x24 1 Rod, Can go UPS 
4x24x2" rod deside 
pod un 

NEW ENG INES 

5 HP Tecumseh recoil 

start Yé shaft 

8 HP Tecumseh, recoil start, 1” shaft 
10 HP Tecumseh, recoil start, 1” shaft 
10 HP Tecumseh. electric start 
Varticle Shaft Engines avaliable. 

Heavy duty 15Ton Splitter complete 


Send $2.00 for discount catalog on Valves, Cylinders, Hoses. 
es, Tanks, Wedges, Slides, Wheels, Go Cart Parts. 


pl Trailer Parts, Generators, or $6.00 for Catalog & 
Splitter Design & Fact booklet. We ship UPS. 


NORTHERN HYDRAULICS 


P.0. Box 1221 Dept. PS7 
Burnsville, MN 55337 1612)894-8310 


110 VOLT А.С. GENERATORS 
Special price while they last. Up to 50% off. 60 cycles, 3000 
watts, Wt. 27 pounds, 5” x 10", fanbelt driven from car or 
pickup. Operates T.V. all power tools. Over 18,000 in ser- 
vice. Guaranteed 6 months, 5399-00. Special Price Now 


$99.00, add $9.50 for postage and handling per unit. Send 
lor our free catalog. This is our 32nd year. 
VIRDEN PERMA-BILT COMPANY, 
Р.О. Box 7160PS, 2821 Mays Ave., Amarillo, Texas 79109 
Phone: 806/352-2761. 


Always Include 
Your Zip Code 
When Answering Ads 


Motorize your bike. 
Get over 200 mpg! 


Forget expensive mopeds! 


%2-НР or 1.3-HP/Up to 45 MPH 

eFits most bikes 

e Fast, reliable — fun 

e Allows free pedaling 

e Installs easily 

e Satisfaction 
guaranteed 

Free information 

and rebate offer! 

Call toll-free 

1 800 821-7700 

Ext. 10085 anytimel 

In Missouri call 

1 800 892-7655 

Ext. 1008S 

(ог write) 


WINDMILL SYSTEMS 
SIZES FROM 250 W TO 4 KW 


ж 


2) 


Dept. 85 
P.O. Box 1116, 
Havana, F 


РТТ 7T Elbe 


| DEPT. PS. 7-82 

1 P.O. BOX 151 ^ 

| WALLED LAKE, МІ 48088 іші ж 

| Send the brochures on all WINDSTAR® g 
models. | have enclosed $2.00. 
Name 

! Address 

> 


PUMP WATER...WITH МО GAS/ELECTRICITY 
It's possible with the FLEMING HYDRO-RAM 
Use flowing water to pump water * Use gravity to lift water where needed 
* The RAM used in the 1800's is updated for use in the 19805 e 
Send $78.50 for your prepaid Fleming Hydro-Ram with full instructions 
ita on its installation and use. 
Money Back Guarantee 


That it Does What We Say. _ ‘Send $2.00 for Detailed Brochure 
(Refunded on Purchase) 


үт | т | | | [ҮШҮП © @о4)э4в-2430 


C.W. PIPE, INC. D-9 Вох 698 Amherst, Va. 24521 


rr-—rIvuc 


SEARCH ELECTRONICALLY FOR - 


First Low Distortion Car Speakers. coins and relics with White's Electronics mi 
Good news travels fast and sounds great тебен Олеся U.S. Patented, 

because it’s from Speakerlab - now with new and free catalog 

polypropylene woofer/tweeter/crossover CALL UTOL FREE 1 

combinations that are hand-built. So if you = 

have quality car audio White's Electronics, Inc. D 

electronics DON'T "Sweet Ноте. OR 97386: 

WASTE MONEY on 

poor speakers. 


Write for our = 
FREE catalog today. “© @ @ p" 539% 7 Power DAY & 
ША NIGHT: SCOPE 


Ses in dark! With only moonlight or stroet- 


Dept. CPS27, 735 N. Northlake Way 

Seattle, Washington 98103 gov't spec. Also for daytime use. For nature study & sports. RLE 97, 7° 
engin, 2 da. 1502. Immediate money back. Send check or 

CANDYBELL • Р.0. ВОХ 224 e EL SEGUNDO, СА 90245 
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CHRISTMAS TREE CLIPS 


FINISHING NAILS WORM SCREW HOSE SPACER BUSHINGS Nylon Copolymer 


CLAMPS 


CAP SCREWS, Hex Head SOCKET HEAD SET OPEN/CLOSED UNIVERSAL BUSHINGS 

Grade 2 Steel, Zinc-Plated SCREWS 9 BUSHINGS High-Impact Plastic 

0.5.5. WROUGHT Alloy Steel, Phosphate High-Impact Plastic DECORATIVE NAILS 

WASHERS Coated, THREADED RIVETS Steel, Chrome-Plated 

Steel, Zinc-Plated BUTT CONNECTORS Aluminum GROMMETS 

CAP NUTS Copper, Tin-Plated COMMON RIVETS Brass 

Steel CABLE TIES Steel, Nickel-Plated FLSSHUTGOES 
Am) RING TERMINALS Nylon FRAME HANGERS Adhesive Back 

Copper, Tin-Plated RIVET BACK-UP Pronged GUPIHOOKS 

CABLE CLAMPS WASHERS SCREW EYES 

Nylon АП Steel 

BLIND RIVETS TACKS PIN CLIPS Steel, Unplated 

All Steel Tempered steel Steel, Zinc-Plated 


Ж. rog 


C SONGS Stainless Steel wa INTERNAL TOOTH LOCK 
SELF-TAPPING SCREWS, 
WALL ANCHI d " 
4 Copper Plated Wire WAL ORS rade Seni Zip EOM Grade 2 Steel, Zinc Plated 
HANGER HOOKS TINNERMAN NUTS 
" " CLEVIS PINS COTTER PINS 4 x 
NOUENSUE Steel, Zinc-Plated 18-8 Stainless Steel Single Thread, Spring Steel 


THREAD REPAIR 
INSERTS 
Steel, Zinc-Plated 


CONCRETE HOOKS 
High-Impact Plastic 


© 
© 
Bn 
XW Solid Brass 
Steel, Zinc-Plated X SQUARE KEYS 


COMPRESSION SPRINGS SNAP CAPS SCREW 
Music Wire, Zinc-Plated COVERS 


EXTERNAL RETAINING 7 High-Impact, Molded Plastic 
RINGS C S” HOOKS SNAP SPLICE 

ed Steel, Zinc-Plated FEMALE DISCONNECTS 
Spring Steel 4 : CONNECTORS 

Tin-Plated 
CAP SCREWS, Hex Head Copper T Fat Plastic 

MACHINE SCREWS, 18-8 Stainless Steel SNAP BUSHINGS STRAIN шенге 
Grade 2 Steel, Zinc-Plated SOCKEE HEAD САР High-Impact Plastic RARE 
SELF-TAPPING SCREWS, SCREWS DECORATIVE NAILS High-Impact Plastic 
18-8 Stainless Steel Hardened Steel, Phosphate Steel, Brass-Plated nu COMMON NAILS 
WING NUTS a ша COMMON RIVETS Diamond Steel 
Die Cast Zine CLOSED END umi mmu COMMON SENSE 
SPADE TERMINALS CONNECTORS FRAME HANGERS FASTENERS 
Copper, Tin-Plated o 


Nylon PLASTIC RIVETS HITCH PIN CLIPS GATE HOOK & EYE 
High-Impact Plastic Spring Steel, Zinc-Plated Steel, Zinc-Plated 


Ng BLIND RIVETS 
Aluminum RUTFONANAPS. су O-RINGS ~ HALF-MOON KEYS 
STEM SNAPS ert Абы Neoprene Rubber teel, Oil Coated 
c] FRAME HANGER WIRE 
Black Nylon FRAI PUSH-PULL FASTENERS 
WIRETIGSE CÜAMES ure а м Polycarbonate 
SCREW HOOKS 
Que Steel Steel, Zinc-Plated м, TINNERMAN NUTS CAPSCREWS, Hex Honi 
Multi-Thread Steel Grade 5 Steel, Zinc-Plated 


Copper, Tin-Plated Saw Tooth Steel, Chrome-Plated 
WIRE & CABLE GROMMETS xo SHOULDER HOOKS Фр CLOTH HOOKS 
HOLDERS `A Solid Brass Adhesive Back 
Y 


WALL ANCHORS ROLL PINS 

^e. Conical, Plastic m Steel, Zinc-Plated THREADED INSERTS О NYLONUNSERT LOCK 

Brass All 
COTTER PINS “а, EXTENSION SPRINGS дал BRE Zinc-Plated, Nylon Insert 
Steel, Zinc-Plated Music Wire. Zinc-Plated AHUIGNTORISEIPS WOOD BUNGS & 
SD ксив | © зритлоск wasters BUTTONS 
Carbon Spring Steel Grade 2 Steel, Zinc-Plated Hardwood Birch 
HEX NUTS _ FINISHING WASHERS ELECTRICAL WIRE 
Grade 2 Steel, Zinc-Plated 18-8 Stainless Stee! Copper. Thermoplastic 
MACHINE SCREWS, CASTLE NUTS [риме 
18-8 Stainless Steel Steel, Zinc-Plated Ф HOLE PLUGS 
High-Impact Plastic 


SINKER NAILS 

Cement Coated 
LIFT-THE-DOT-FASTENERS 
Brass, Nickel-Plated 

D.R.I. Industries, Inc., Dept. PS-782 


11100 Hampshire Avenue South 
Bloomington, MN 55438 


D 
SEARCH 
NO MORE! 


TO RECEIVE 
NOW. . . Just about every kind, SIMPLY COMPLETE AND MAIL 
type, size and style of fastener THIS COUPON TO: 


and small part in one catalog! D.R.L. Industries, Inc., Dept. PS-782 


Everything from common nuts and bolts to specialty 11100 Hampshire Avenue South 


o-rings and half-moon keys. Available in complete, сас Bloomington, MN 55438 PLEASE PRINT 
organized sets . ..or individually in bulk lots. АП illustrated full size. All industrial 1 
quality. And all at a fraction of normal prices. Catalog shows how to select and МЕ, 
use fasteners and parts, too! PLUS... .installation and removal tools for fasteners l 
and parts... .and an unequaled selection of organizer cabinets and bins І Hub = гі; = 
© No more frustrating searches! % No more leaving things in pieces 1 U 
* No more time-consuming trips to while you hunt down a little part! ADDRESS 
hardware and parts stores! * No more "drugstore" quality І е "Street 6 Number = 
* No more “making do” with hardware! l KELET 
damaged or worn parts—or * NO MORE HIGH, “BUBBLE І 
something that’s “close. PACK” PRICES! ASS — ‚е 
© Мо more less-than-professional І City State Zip 
Меш ЕТУ! 91882 


NOW! Get in оп the PROFITS іп 
SMALL ENGINE REPAIR 


Work part time, full time 
right at home — we help 
you every step of the way. 
No doubt about it... as a small engine 4. 
pro, you can cash in on the huge de- 
mand for qualified men in one of 
America's fastest growing industries 
You'll be able to command top hourly rates 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

rA business waiting for qualified men. 

,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
‘one-million new engines are being built each month. With 
fully accredited Belsaw training, you can soon have the 
Skill and knowledge to make top money servicing these 
engines 


Listen to television 


= = 
IN SIMULATED STEREO! 
easily connects to any TV 
and plugs into the Aux., Tape, or Tuner input 
of any stereo amplifier. (TV and stereo can be 
any distance apart) All TV programs will 
come through your stereo amplifier and 


speakers, even Video Tape, or Cable TV 
shows. Quality electronic circuitry assures 
corect 10 to 50,000 OHM impedence 
matching, for full 50 to 15,000 HZ frequency 
response. The matrix circuitry actually pro- 
vides two channels of simulated stereo. Total 
chassis isolation means lon (ог both 
your stereo and TV. TELEDAPTER® is also 
great for using stereo headphones and taping 
TV programs. Complete with instructions, 
and TWO YEAR WARRANTY. 15 day trial or 
money back if dissatisfied. 


The TE-200 Teledapter 
1----only 53995 перио р 
order: Call toll tree 


Prolassional Tools and Equipment PLUS 4 hp Engine 

АП YOURS TO KEEP... All at No Extra Cost. 

NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous 'learn-by-doing* 
method you 0 ical hant ex 
Гъазан INSTITUTE, век FIELD BUILDING 

KANSAS CITY, MO. 64111 
C] YES, pene end me he FREE took ти ues ім se- 
{Gla abou sarong my san елен я Sma К-де Aroa 
беу wert a до Dangano and mal No Samar e 
Беде 
MAI 


ADDRESS. 


==0SEND FREE CATALOG 22222 
28K COMMODORE VIC 
PERSONAL COMPUTER $299 

(60% More powerful than VIC-20) 


FOR THE SPECIAL SALE PRICE OF $299.00 you get the Commodore VIC- 
20 computer-plus we add 60% more programming power. This power- 
ful full sized extra featured computer includes the 6502 microprocessor 
(LIKE APPLE) 20,000 bytes ROM with a 16K extended microsoft LEVEL II 
BASIC, 8000 bytes user RAM, plug in expandable to 32K RAM, 66 key 
typewriter professional keyboard with graphic symbols on keys, 16 col- 
ors with command keys, sound and music, real time, upper lower case, 
full screen editing cursor, floating point decimal and trig functions, has 
high resolution graphics, 512 displayable characters, test display is 23 
lines 22 characters, will accept TAPE-DISK-PLUG IN CARTRIDGES, we 
have great games and many other programs. It has low cost direct plug 
in peripheral, does not require an expensive interface board for mod- 
ems, printers or floppy disk. Connects to any TV, includes AC adapter, 
R.F. modulator, switch box, self teaching instruction book, comes ina 
beautiful console case for only $299. (You can get a41K COMMODORE 
VIC for only $379.) WE STOCK MORE VIC-20 PROGRAMS THAN ANY- 
BODY — WRITE FOR FREE CATALOG!! 

15 DAY FREE TRIAL. Return within 15 days complete and undamaged 
for refund of purchase price. 

DON’T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to order and 
get delivery in 2 to 7 days, or send a certified check, money order or 
personal check to: 

PROTECTO ENTERPRISES, Box 550, Barrington, ІІ. 60010. WE HONOR 
VISA AND MASTER CHARGE, ship C.O.D. Add $10.00 for shipping, 
handling, insurance. Illinois residents add 6% tax. 


AM/FM Stereo Reciever 


\ w/Headphone 


Reg. 39.95 
Now Only 
24.95 


e w/Leather Case е w/Shoulder Strap] 
Checks or Money orders to be sent to: 


DIAL ENTERPRISE CORP. 
Р.О. BOX 701 TEMPLE CITY, CA 91780 


home study course can help you get ahead. Check interest. 


Granton institute of Technology, 263 Adelaide 
Toronto, Canada MSH 1Y3 1-(416) 977-1929 
Name 


Address. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR | 
ZIP CODE i 


Build this beautiful į | 
Dome Home | 
by yourself! | 


and house payments 
‘Save up to 50% on utilities, and up to 60% оп 


building costs. Beautiful Monterey Domes geodesic 


homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makeshomeconstruction | | 
а reality for the novice. | 
Monterey Domes pre-cut, color-coded shell раск- 
ages start at $3995. Modeis up to 3,500 sq. ft. 
Send for our color С; 
filled pages affordable. В ! 
ti 
F: Rush me your 90 LAI 
И 800% Enclosed i E43 Postage included. 
ОЭ Also send your ASSEMBLY MANUAL for an 
NAME 


У ES =й 

Enjoy super-low energy bills | 
| 
| 


ADDRESS [| 

CITY, STATE, ZIP ul 

Mail To: MONTEREY DOMES 
pie oe P 5 
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LIVE SATELLITE 
• DISH АМТЕММА?А f> 
1399: 


complete receiving system ready for v hookup, 
AUN Cacher included and дал лыла matron 


THOROUGHLY UPDATED - 8%”х11” BOOK Magnificently Mlustrated—Graphs * . Photos 


* Major Sources * Antennas * Low Noise Amplifiers 

Our BOOK is not OVERLY TECHNICAL MUMBO JUMBO, but one that 
will allow а beginner to understand the essential knowledge of 
satellite technology. Libraries, Colleges and Universities world-wide 
have purchased our book, including the University of New Zealand 
and the aeg Massachusetts Institute of Technology 

Now can have and enjoy firstrun movies, Vegas enter- 
tainment everything. being telecast on а 90-channel. 2-4 system. 


T.V. 
ATELLITE 
ANTENNA (10FT.x10FT.) 
*BREAKTHROUGH — IBM’ 


9-INCH DISH ANTENNA 


(Special Report page 29) 


177: SATELLITET. V. INC. 
І О. Box 3108, Dept. 5-7 
Lantana, Fl. 33462 


| Send me your book tor 11.95 plus $2.50 
shipping & handling (US funds) or call our 
24-hr Order Line (305) 845-3840 


Steam Cleaner 
in 60 seconds 
CLEAN: 
ngines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
` Auxiliary pump required on low water 
|| pressure. 


WEDCO MFG. INC., Dept. 5-11 


ж WOOD TOY PARTS & PLANS 

* CANE & UPHOLSTERY SUPPLIES. 
* VICTORIAN BRASS HARDWARE 
SAVE 25% ON 1ST ORDER. HURRY! 
|MORGAN WOOD, Dept.P10 

940 W. Broadway ө Box D, Jackson, WY. 83001 11123 Bardstown Rd., Louisville, Ky. 40204 


* VENEERING SUPPLIES 


~ FURNITURE BUILDERS! | 
WOOD TOY MAKERS! 


------і 


Write for literature 


SUPEI 


ICH putnam, СТ 06260 


Record telephone conversations in your 
Affic or ome, Connect mecs between any 


ge согди and, your 
Por telephone LINE, S 
matically when phone is answerod. 
both sides of phone conve 


Each 
$19.95 


бу Dis. май 


Easy to assemble i 
Cel (906) 728-1000 or tend $¥9.95+ $1.00 shipping per 


them to USI Cop, P.O.Box 
“СОО accept. For catalog of transmitters voice. 'Scramblers 
and other specialty items, enclose $2.00 to USI Corp. 


Мо Vapors 
“Мо Chomicals 
«Мо Electrical Plugs 


Combines latest Swiss 
Technology with Biological 
Research. A barely audible 
frequency protects you from 
biting mosquitoes.Convenient' 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


Gentlemen: 
а 


chequeor money order Г] m.c.or Г] visa 


Card No. Exp. Date. 

Name LLL 
Address; ma 
City. 


<<< —_ 
Signature. 


Sendto: COLONIA IMPORTERS LTD. P.O. Box 340 
Lantzville, B.C., Canada, VOR 2HO 


Easy! DRILLS 
WATER WELLS 


50...100...200 FEET DEEP 
SAVES YOU HUNDREDS OF DOLLARS 


Did you know that vast quantities of fresh, sparkling clear water lie within 200 
feet of the surface of the ground almost everywhere? In the city. In the suburbs. In 
the country. Pure, tasty water untouched by chemicals or pollutants. 

Trouble is, until now, the only practical way to tap this wonderful supply of free 
water was to hire a professional driller—and that could cost you a thousand dollars 
or more. 


But now YOU can drill your own well and save hundreds of dollars! 


————————A4 


With the remarkable Hydra-Drill you can drill your own well. It's amazingly 
uncomplicated and simple to operate. More than 60,000 water wells have been 
drilled with Hydra-Drills by homeowners who have had no previous experience in 
well drilling. 


You owe it to yourself to find out more about this practical economical way to 
provide good, year 'round water for your home and garden. 


Write today for our FREE information 
package including the booklet "HOW TO 
DRILL YOUR OWN WELL". There's no 
obligation ACT NOW! 


DeepRock Mfg. Co., Opelika, Alabama 36802 


VISITORS WELCOME! 


CALL TOLL-FREE 


1-800-821-2280 


(Ask for Extension 485) 
САЦ ANYTIME INCLUDING SUNDAYS 


OR CLIP COUPON AND MAIL TODAY! 
== шз ишн oo 


485 Anderson Road 
Opelika, Alabama 36802 


Please mail your free information kit immediately. 
I understand there is no obligation. 


Print Name 


Address 


State Zip 
© 1981 DeepRock Mfg; Co: 


City 


D 


SPARE 
TIME or 
FULL TIME 


SHARPENING BUSINESS L 


ОН OUR соо, 
FREE Foedus gor own Complete 
TRIAL. шуш ка 


Eo то make 5200 5500, 5700 а 


Knives, Scissors, Lawnmowers. 
d Garden Tools... ali 


ges. 


Send for FREE details — mail coupon below or postcard TODAY! 
Co. B703K 


No Obligation 
ES, 


EARN UP TO 


12 AN HOUR 


IN YOUR OWN Li 


0 Salesman Will Call 


lease send me the FREE BOOK that gives full details, 


hop. No selling 


s Sharp-All and 


sharpening Saws 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business. 
how we help you grow, how 
we'll finance you. 


City, Mo. 64111 


Aw co, B7O3K ntt DG. KANSAS оту. MO ып 


Get Your 
; COLLEGE 


» Business Management 


«Accounting 


finance, public relations, 


Marketing, finanse P 


Now jou can ge the mmek kind of training program 
used by Fortune 500 Companies. No need to change 
ане schedule or socal Ше No traveling to 
lass. Lessons are graded and returned to you by 
mail. Instructors are as close as your telephone...no 
charge! Use our toll-free 24-hour home-stu 
line as soon as you enroll ASB College Degree 
awarded with major in Business Management or 
Accounting. AST College Degree awarded with 
major in Civil, Electrical or Mechanical Enginee: 
ing Technology and Electronics and Drafting 


Technology. "SEND FOR FREE FACTS! 


i 

бөрі pose2 — 1| 

Scranton, Pennsylvania 18815 a 
Rush free facts telling how 1 can get my College 

Degree. CHECK ONE BOX ON | 

O Business Management i УРИ OMechanical | 

Engr. Tech. CI Electrical Engr. Tech. ГС Eng. Tech. | 

Electronics Tech. Г) Drafting Tech. 1 

1 

! 

! 

1 


Name. 


EXCLUSI 


Money Back Guarantee 


136 | POPULAR SCIEI 


SPACE SHUTTLE 
IMAGE... 


By etching master Paul Breeden done in unique 
Metallic gold process, unsurpassed in brilliance 
and detail. 16 x 20" with border ONLY $14.95. 
Hand cut art gallery style matting for above. 

A $10.00 value — only $4.00 with etching. 

Also Available: Full color 16 x 20" Shuttle | 
photos. Pair— 516.00. Set of 4 — $29.00. | 


Send check, money order or MC/VISA (incl. 
name, acct. * & exp. date) to: 
Тыс Space Productions, Inc., 


VE NEW 


NCE 


Hm to Independence! 
Call 
1-800-257-7955 


One Hand Operation — еар Differential Drive 


CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC BIKE that is different and safer. It's so 
easy to handle, you control on, off, forward, 
reverse, speed, steering, and braking with 
just ONE HAND! 

Use CYCLE-CHAIR indoors as well as out- 
doors. Share your bike with a friend, travel to 
the store, or take it to the bank. Be indepen- 
dent on the Cadillac of 3-wheelers. Its low 
center of gravity and all-aluminum frame 
makes CYCLE-CHAIR the lightest, strongest, 
safest 3-wheeler on the market today. 0515 
my pennies to recharge at home. 

end for free booklet and special offer on 
CYCLE-CHAIR, PEDALPOWER electric bike 
motors and pedal tricycles or call toll-free 
1-800-257-7955, in N.J. 800-232-6550. 

30 Day Trial « Money Back Guarantee 


GENERAL ENGINES CO., Dept. 699 
591 Mantua Blvd., Sewell, New Jersey 08080 


p---------------------4 
Popular Science Indexes 1 
380 Madison Avenue, New York, N.Y. 10017 


Enclosed 1s a votat ot 3. stea mmen ie Tma ий 


э o 079 078 277 274 27,272, 
is sach) СА ln dexes (1072-7081) ыы Fve dene 


Name. 


дзет. 


m n». 
(Prices above inciude postage and handling. "Mow about 4 weeks for сее) Ї 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on building a hot-tub deck, 
how to replace your car's shock absorbers 
or any other informative articles or items 
that appeared in Popular Science in 1981. 
That's why you'll want a handy 1981 Popu- 
lar Science Index. And to help you make 
use of your older magazines, or to find a 
PS reference quickly at the Library, com- 
plete your set of Indexes, still available 
from 1972 to date. Fill out the order form 
above or a larger sheet and send with 
check or money order. 


! 


1981 
Popular Science 
Index 


SATELLITE TV 
FANTASTIC 80 ША CHANNELS 


New antenna construction plans plus big 8X 11 
кк loaded with arning Imo, Кі, UNAS and ro 


Wen юше . Send $9. 
$2.00 for 1st class (air тай) or call our 
ote Cob oder ine (305) 862-5068 Now. 


Global TV Electronics, Р.0. Box 219-A, Maitland, FL 32751 


Skilled Electricians Average 
Д Learn at home in spare time with ne 


Bea 


100К5М 


at home, it's easy. Do 

EARN WHILE real jobs: АП Tools 

— Materiais Supplied. 

ыды Lic. State of NJ — 

| Send for Appd. for Veterans. Send 


ти BOOK Name and address for 
FREE book. 
Locksmithing Institute, Dept. 111-072 

Div. Technical Study Schools, Little Falls, Н.). 07424 


1 Big opportunities. Big 
e profits. Earn quickly. 
Full or part time. Learn 


AUTOMOBILES 
VAPOR carburetor plans works with 
resent carburetor, Kniess, R2-PS, 
pwling Green, MO 


ADD A TOUCH OF CLASS TO ANY 
AR OR VAN! With our highly polished 
ОШО BRASS license plate f 
29.95 each - specify mak 
ducts, Box 434, Hudsoi 
MOTORISTS. Simplyfied ring nomo 
Es Converts U.S. Gallons to liters 


d imperial gallons with price equiv 
‘Send $1.00 to: Nassau Nomogram, 


O0 Commerce Park, Beachwood, 
о 44122. _ 
IUARANTEEDI Save Increase 


Details FREE. 
е . Collinsvi 2: 
DIGITAL MORES Tune-Up Meter. 
[е May, Popular Electronics. $6 

it, $4.00 shipping, MC/ VISA: Ballabs, 


s, 
Steam Injector, 
622: 


PATENT 
2 $5.00 - 
Y PAY MORE! Fleming Engineering, 


L'AUTOMOBILE RE-TUNING FOR MAX- 
WIZED ECONOMY. Simplified tech- 
iques increase MPG 50 + 2! DETAN 
REE! Techneering, Вох 1506CC, 
rinceton, NJ 08540, CALL TOLL FREE 
100-526-0907. In "New Jersey: call 
201) 359: 
PROPANE-METHANE-NATURAL GAS 
pnversions, CARS-TRUCKS, Build your- 
self. THOUSANDS SATISFIED USERS! 
Trite: Fleming Engineering, KPS, Rem- 


сїз, technical informi 
on on vaporizing gasoline. $5.00. Gas- 
ch Systems, Р.О, Box 2347, Carsbad. 
ІМ 88220. 


, TRUCKS 
nv. value $2143, sold for $100. 
F information on, purchasing, similar 


rgains call 602-998-0575 Ext, 6288 
Il Refundabl 


200 MP 
Walker Industries, РА 
fatio Falls, Idaho 83401. 


200 MPG Carburetor "$5.00. 
lueprint, Box 402. Derby, NY 14047. 


AUT Y Ri PAIR BOOK. 

00. SMMM, 1 Baltimore Blvd 
HOME «т  _ 
LD CAR FANS: subscribe to HEMMINGS 
OTOR NEWS, world's largest old car mar- 
Иріасө since 1954. Over 450 pages of ads 
ach month, crammed with thousands of old 
irs for sale — plus parts, literature, resto- 
ition shops and more. Only $13.75 for 12 
ant issues. Subscribe to the ‘bible’ of old 
ir nuts today. Send to Hemmings Motor 
ews, Dept. SP, Box 100, Bennington, Ver- 
‘ont 05201 


FOUND: The Fabled 
200 MPG Carburetor 


IY 
Box 1353, 


MPG, P.O. BOX 2133, DEPT. P8582 


1 
‘Sandusky, ОН 44870 І 
4 


? AUTO SUPPLIES & 
EQUIPMENT 


CORVAIR PARTS - New gigantic cata- 
4.00. Clark's CORVAIR Parts, Inc.. 
dept S. Shelburne, MA 01371 
HOW TO FIGHT RADAR, New Book 
leing Prepared, For Free “Information 
Vrite To: J&M Hilton, 2104, 9 Avenue 
berta Ci T2N 1Ei 
М іле ATOR Generator Rebuilding 
took, Det Hedelund Engineering, 
505 Barkentine, Las Vegas, NV 89128: 


CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 


in bold са| 


а! letters, rest of ad upper & lower case. Other 


bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for September issue (on Sale August 15) 


is June 28. Send orders to Mary C. Ansbro, Classified 
Adv. Director, Popular Science, 380 Madison Ave., New 


York, NY 10017. 


HYDRAULIC JACK Repair Kits, Pi 
and Supplies, Catalog $2.00. Hydraulic 
Jack Packing & roa Р.О. 


“ENGINE TROUBLESHOOTING ай IDE 


Diagnose Your Own Problems. Save 
Hundreds Of Dollars, $5.95, Box 773. 
Missouri City, TX 9. 


ші 
Mechanics look at this . . . 


AMAZING 
ELECTRONIC TEST PROBE. 

No ground cp necegseny. Testa ОС. cree (- 
12. Negative ground. Works on cars, 
бома, vcs, farm mactineny. acra, valere 2: 
long. Uses 2 AAA bateries (пос ncludedy 1 yr. 
guarantee. ONLY $20.00 ppd. Aliow 4 weeks. 
delivery. Send M.O. or check (must clear) to: 

JOMAR SUPPLY Р.О. Box 3134 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LÀ 71201. 

HELICOPTER Kits: From 5695.00. In- 
formation $2.00. B W Rotor, Towanda, 
Kansas 67144 

CHOPPY ultralight single seat helicop- 
ter, Simplified construction - motorcycle 
engine. Informations $3.00. Polynov 
Box 6708, St. Remi-Napierville, Quebe: 
Canada JOL 21.0. 


BUILD А JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


5A HOVERCRAFT 
BARTLETT Flying Saucer, Complete 
Plans Supply Sources: 85.00. Writ 


Herb Bartlett, Р.О. Box 156 
dale, WA 98383. 


ЕНО-САН Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
and booklet. $9.95. A 


S, Silver- 


HOVERCRAFT 
‘Hovercraft, 
IL 61242. 


"Box 281, Cor- 


6 ASTRONAUTICS 


GRAVITY 


LEVITATION 


ELECTRONIC 


Mui doris Жыз Ser Sayre prt 


france chars & more in PRIMER VOL 105 pgs Beo mieveo 
GUARANTEED! VISAMC add $5. FORIEGN ADD. 
TECHNOLOGY, Box 132-A, Eureka 

prings, Ark. 72632. 


ANTIGRAVITY Dandrea, 1720 
w^ Cuchara" Colorado Springs. СО 
86904. 

ANTIGRAVITY Propulsion Devise. 


Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1981 Bargains . . all sizes 

. $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, Lynbrook, МҰ 11563. 

BOAT Kits - 24 trailerable models - 
POWER and SAIL - 8’ - 30’, Molded fi- 
berglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-built cost. 
No experience required. FREE 48-page 

catalog. Luger, Dept. AC-82, 3800 West 
Burnsville,’ Minnesota 
3000. 


BOAT PLANS - FRAME KITS - PATTERNS - 


Hundreds of designs - WOOD - FIBERGLASS - 
‘STEEL - Powerboats - Sailboats - Outboards - 
‘Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions for amateurs to 
assure professional results. МО LOFTING! 
"SUPPLIES" - Fastenings - Fiberglass - Resins - 


Glues- Spars - Books - Trailer Plans. HUGE 144- 
page = $2.00. Includes FREE “ВОАТ- 
BUILDING SUPPLIES" brochure. 


GLEN-L Marine 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs - 8'/80' - Plywood - 
Fiberglass - Steel - POWERBOATS - Inboards. 
Outboards - Cruisers - Sportlishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 


BOATBUILDING* - In - есеи Plywood - 
Epoxy Wood Saturation Technique - $6.00). 
CLARKCRAFT 
16-5 Aqua Lane, Tonawanda, NY 14150 


11 DO-IT-YOURSELF 


SATELLITE Television . . . 
Coleman boards to build 
ceiver. For more 


Howard 


Robert Coleman, Rt. 


~ ELECTROPLATING. Complete Text- 
book. АП Metals. Electroplate Metallic 
Nonmetallic Items. $9.95. Details Free. 


ді то Toe 
simple instructions on how to make. 

0 includes parts. Dave Biddle, 1275 
Smith S.W.. Canton, OH 44706. 


ANTIQUE Reproductions Plans. 18th 
Century Washstand $4.00. Brochure 
$1.00. Johnson's, 4189 Ayers Road. 
Macon, GA 31204 


NEVER TIP picnic tablebench. Plans 
with full size templates $10.00. Specify 
6” or 8' long. Send to: Мг. “D”, 19 
Patton Dr., Trenton, NJ 08618. 


AMAZINGLY Simple way to light char- 
coal. Hot coals under 8 minutes, No 
fluids or chemicals. Reusable, Insiruc- 
tions $1.50. Justan Products, Box 312, 
Munroe Falls, OH 44262-0312. 


BUILD and UPHOLSTER your own 
SOFA. Free Brochure. Keller Furniture, 
Р.О. Box 3: Lacey, WA 98503. 


ANTENNA AMPLIFIERS, television 
cameras, SECURITY, and MORE, cata- 
log of how to plans $3.00, РІ, Р.О, Box 
34621, North Kansas City, MO 64116. 


SATELLITE EARTH STATION - Build 


with mater! 
plete in 


tor YOUNG ENTERPRISES, 
925-PS, Weatherfor: 


P.O. 
, TX 76086. 


1400 CATALOGS listed and described, 


Sources “for everything imaginable. 
$4.00; Masterlom, Box 879-A, Fairfax. 


ALCOHOL! 180 Proof! Make Che: 
Fuel with Simple Still Plans Recipe: 
Free Information! Desert-PS, Box 8233 
HB, Kingman, А2 86412 


LASER HANDBOOK with burning, 
cutting, Ruby Reds. Co's complete plans, 
books, and parts. Send $4.00 to: Famco, 
Dept. PS, Вох 1902, Rochester МИ 


SATELLITE ANTENNA, Build it over 
weekend using plywood simple instruc- 
tions $6.95. JMDJ. Box 3471, Vancou- 
ver, B.C. Canada V6B 3Y4. 


SAVE $100.00 or morc yearly! Do-it- 
yourself Washer, Dryer, Dishwasher Re- 
pair Guides. Free Details, Kin 
vices, 406 West Camino Real, 
СА 91006. 


BRIGGS, TECHMSEH, KOHLER Parts 
alog And Trouble ‘Shooting Guide 
$3.00. E-Kon, Box 547-PS782, Twin 
Lakes, WI 53181. 


YER BEWARE. Consumer guide 
to SATELLITE TELEVISION- 83. Ghost- 
fighters, Route 2, Box 136B, Stevens- 
ville, Montana 59870, 


s 
Arcadia, 


PREVENT Service Calls On Your Cen- 
tral Air Conditioner Illustrated Manual 
Only $4.00. Tomac А С, Р.О. Box 6576, 
Beaumont, TX 77705. 


ON GENERATORS create Mountain 
Fresh Air electronically. Better breath- 
ing, vitality claimed, Also Kits. PROFES 

Wellington, 


VINYL FENCE GATES Long lasting - 
No painting. Send $3.95 for easy to 

embly plans. Vinyl Gates, 22862 Rt. 
30, Minerva, OH 44 


SLIDING GLASS AND SCREEN DOOR 
BOOK. Repairs, service, parts. $6.00. 
SMMM, 9321 Baltimore Blvd, Coliege 
ark, MD 20740. 


SOLAR SAUNA Plans, 810,00. Inte- 
grated Solar Systems. 63600 Deschutes 
Rd., Bend, OR 97701; 


Та 


[Satellite TV] 


FOR THE HOME 


Sick of 
Network TV? 


Our receiver lets you 


HBO, Showtime, si 
ations, sports 

and movies. 

We don't just 

sell Information! 

We Manufacture 

yard installations, 

Hardware we wrote the book: 
‘Constantly updated, our 94 Page 


information book and catalog giv 


yo 
the facts. Inexpensive dishes, feeds, 
metry software, kits and more. Recommend- 
Xr. ed reading by NASA, The Office 
of Consumer Affairs and quality 
companies like Rockwell/ 
Collins. Send $7.95 today! 
CALL 
24-hrs. C.0.D. Hotline 
(305) 339-7600 


'SPACECOAST, 


RESEARCH CORPORATION © 
P.O. Box 442-8, Altamonte Spgs, FL 32701 
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WEATHER SATELLIT 
WEATHER SATELLITE 
WEATHER SATELLITE 
We're the leading manufacturer of GOES & 
METEO SAT WEFAX Satellite Antenna Sys- 
tems. Our new Illustrated WEATHER SAT 
Manual fully explains the te , with a 
Gec-telemetry program in Basic. Complete 
Information, 19.95. Specify WEATHER SAT 
оп above Hotline. SAVE - both manuals, $15. 


DRAIN • IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 
bearingpump.Stainiess 

shaft. 1 НР 1200GPH 60" high: 

lor 3000 СРН 25" well. 5200 GPH max. 14" in. 
"ош. Belt or direct drive. Use % HP or larger. 
Money back guarantee Add $2 pstge & hnding$21.95 
LABAWCO Box 35, Belle! 


AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 
DEVICES —— 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ting. burning, cloud writing, holography and 
special effects. NUCLEAR particle accelerators 
and detectors. PLASMA. ION. HIGH VOLTAGE. 
HIGH FREQUENCY TESLA COILS and LIGHT: 
NING generators. TRANSMITTERS and CON- 
TROL for security, telephones, intrusion 
detection. nature listening, PLUS PLUS INFRA- 


SONICS, “ULTRASONICS, ENERGY. CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SENO $1 for catalog of plans, kits and 


‘completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716. Dept. P8 
Amherst, Н. Н. 03031 


ж HOT WATER FREE ж 


Use Solar Energy. Save 50% & gain 40% 
tax credit by investing in a do-it-yourself kit. 
Easily assembled, or order pre-assembled. 
This complete parts list $1.00. 
PORTER SUPPLY 
P.O. BOX 808 
DELTONA, FLORIDA 32725 


INCREDIBLE 
Government Research Revealed 
Exclusive Plans & Patents 
Electronic - Solar - Alternate Energy 
Scientific - Biological - Photographic 
Send $1.00 for illustrated catalog 
Advanced Technology Design 
P.O. Box 518, Paradise, CA 95969 


—— SOLAR SKYLITE 
PP At last! A handsome Redwood Sky- 
z^ lite you can build yourself. 

insulative qualities. 
© Natural light and ventilation for any 
© Save money doing-it- 

your local building. 

Don’t wait! Take advanta, 
310.00 for plans and ins 
WASATCH SOLAR ENGINEERING 
1064 North Bc Ogden, UT 64404 
Kits п special request 


CUT AIR CONDITIONING 

СО8Т--300% 
Simple modifications make апу window 
ог central unit as efficient as big Industrial 
units! Reduce power cost to Уз of what 
you now pay! Not expensive or hard to do. 
Mlustrated — instructlons-$10.00-Fleming 
Engineering - Dept. J. - Remsen—New 
York— 13438. 


X. -LASERS UNLIMITED 


к пе and parts sources 
* RUBY ү Laie 


ЕА RAY GUN... $15.00 
% CO2 LASER FOR BURNING CUTTING. ....$1500 
© BEGINNERS LASER VISIBLE RED and ІЯ. . 51000 
* LASER PISTOL and RIFLE + $10.00 
VISIBLE RED LASER LIGHTGUN. $10.00 
* MULTI COLOR LASERS ..... $1000 
* LASER LIGHT SHOWS . $1200 

“MINI CAP CHARGER FOR LASER WEAPONS" 
LASERS UNLIMITED 


Dept. Lt, Box 716, Amherst, N. H. 03031 


HYDROGEN FUEL 


drogen storage and generating hydrogen 
FREE" Complete package: oniy $1070. 
RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


GENERATE HYDROGEN 


How 10 generate large volumes of hydrogen fuel quic- 
"y and cheaply using household materiais. Complete 
plans show 4 different methods о produce over 36 
Cubic feet (1000 йеп) of hydrogen in a few minutes. 
trom $2 worth of household substances. Hydrogen 
has 3 imas the energy of gasoine Compete package 
only $735. 

ENERGY RESEARCH 
„Вох 2300, RFD #1 

Conn. 


WATER FILTER 
polypropolene replacement cartridge NSF ар- 
roved—complies with FDA reg. Long life with 
extremely dirty water Fits: Cuno Aqua-Pure®. 
Filterite — Ametek — Everpure — Sears — 
Pulflo® 238 EACH—Min order б for $14.00 
plus $2.00 shipyhandl. P'pd cash with order. 


но FILTER CO. 
17 10th Ave. S. 
is, MN 55417 


9.7/8 Lg, 212 0D 
White Shrink 
Wrap 10-Micron 


12 HOME CRAFTSMAN 


FREE catalog! .. .. . Veneers, сапе, 
lumber, furniture “plans, toy plans 
parts, books, picture moldings, lathe, 
Carving tools, upholstery. „ Simplified 
veneering instructions included, Hurry! 
M 1123 Bardstown, Loui 


— CYPRESS KNEES 18" For $6.00, 24” 
For $8.00. ppd, Beebe, Вох 116,'Cot- 


(refund- 
Box 26S, Thompson, 
Connecticut 06277. 


— PAXTON'S OUR NAME, MARDWARE'S 


count prices, 
able). Yankee, 


Catalog 51.00 


OUR GAME for furniture and lamp: 
source for special items. Ci 
xton, B-28, Upper Fal 
LARGE selection of plans. Furniture 
loom, spinning wheel, 


clocks. 
es, cradles, toys, alphabets, bird 

sathervanes, Kites, and more. 
ftplans Co., Roger: 


~ FIREPLACE MANTELPIECE. NS 
And KITS CATALOGUE - Traditional - 
Victorian - Early - American - Modern 
To ch П originals in wood. 
5 іс Mantelpiece Co. 
Dept PS827, Р.О. Box 32985, San Jose, 
СА 95152. 


FREE” Industrial Buyers Catalog for 
Home Craftsmen, Buy equipment at same 
LOW prices as large Industrial РІ 
Turnkey, 36-SI,_ Letchworth Street, 
Buffalo, NY 14213. 


HOW TO DO IT, Technical books for 
the model engineer, steam buff, collector 
& hobbiest. Free catalog. Aztex Corp., 
Box 50046. Tucson, AZ 85703-1046. 


LATHES - Unimat - Maximat Sherline 
- Cowells - Catalog $1.00. Shop Sup- 
2100Р, Selma 


plies $1.00. Campbell. 
Re el 


Fro “Literature: " Pyramid ШІН 
Dept. M. 3738 South 7th Avenue, Phoe: 
nix, AZ 85041. 


14 ENGINES & MOTORS 


GARDEN Tillers, 


Engines, Go-carts. 
Lowest Prices USA. Catalog $1.00. 
(cash). AJ Products, P.O. Box 2090, 
Wilkes-Barre, Pennsylvania 18702. 
ENGINES to 19 H.P. for Mowers, EIS 
ers, Hobby. Repair manuals parts, 
mehdous savings, Fast, dependable. H- 
lustrated рге catalog 81.00, Ashiand 


Small Engines, Ashland, MO 65010. 
15 HOME REPAIRS, 
REMODELING 
QSEPYIC TANK PROBLEMS? Repair 
and save! Everything from 
ЕТИ to installing whole new 
systems. Catch small problems early- 


avoid big expense later! Contractor tells 
how, Simple step-by-step plans & in- 
structions. Send $8.00. EMS Engineer- 
ing, Р.О. Box 433, Fulton, CA 95439. 


15A ENERGY SAVING 


SWIMMING Pool Heater - heats pool 
with your existing air conditioning com- 
pressor! Plans $4.95. Energy Innoven- 
Hons. 2132 The Knolls, Lincoln, Nebras- 


FREE FIREWOOD, Logs from SAW- 
DUST, Simple to make. Complete in- 
struction, send $7.00. Todays Ideas, 

22364, San raneto. с СА Im 


7; 
: DETAILS FREE! T Pierce 
Industries, ‘Box 26391, Birmingham, AL 


ИС ILL 


CUT YOUR ELECTI Peak 
Limiter Plans. $10.00. Jameson Electric, 
7905 T 237, Findlay, Ohio 45840. 


ENERGY SAVING IDEAS! Valuable 
Architect compiled residential remod- 
eling/building ^ information, $2.00. 
Hearthstone, Box 219 K, Eagle, Idaho 


‘HEATING WITH WOOD IS MESSY! 
Patented, "Woodbox On Wheels, PLU! 
¢., Ickes, 2017 Florida, Joplin, MO 


with water, Instruc- 


Rt. 7, 


pounds, charcoal 
ions $3.00. B4NSP Reactors, 
Box 765, Claremore, OK 74017. 


ENERGY SAVING CLOTHES 
convert used dryer and save uj 
operating costs incorporating 
solar or wood furnace. plans $6.00 Rac- 


DRYER 
to 00% 
jot water, 


coon Valley Co. Box 341, 
Granville, Он 43023. 


ATTENTION swimming pool owners, 
save thousands of dollars in 
costs by building your own sol 
heater. Learn the do's and don’ 


Dept 11. 


solar ‘handbook “FREE HEAT” ‘gives 
complete, illustrated, step by step in- 
structions. makes excellent gift. Rush 
$9.95 to: Free Heat, Р.О. Box 823. 
Sylvania, Ohio 43560, Visa, Mastercard 
Accepted, 


THE BEST INSULATION Job for the 
BEST PRICE Requires the BEST informa- 
tion, $2.00. 100 Insulation Tips, 1726 

. Albertson, Hobbs, New Mexico 88240. 


(PREHEAT your existing hot, water 
h wood or solar heat. 3 
Sess" Craya Box 205P. Clovis CA 
93613. 


15B ALTERNATE ENERGY 


HYDROGEN, oxygen - Electrol; 
construction Plans $10.00. І. Spic 
Lineville, Iowa 5014 


MEAT PUMPS, Air conditioners, So 
Furnaces. Buy Wholesale! Save! 

Packet! Reckinger Heating, Dept. 203' 
2050, Monroe, Dearborn, Michi 


NEW FLOWMETER for solar heatin 
Install in any position. Rugged, 
reading, low cost, Free. brosmure: Lake 
Wood Products, Box 012, PSJ, I чац 
WI 53450. 


PROJECT Positive Energy into y 
body $15.95. Plants $19.99, kefriger 
tor $39.95. Energizers, Р.О. Box 637P$ 
Alamosa, CO 81101. 


METHANE FROM MANURE: For 170 
information write: AGROGAS Inc., 211 
North Elm, Cresco, Iowa 52136. 


COMPLETE 1982 SOLAR HEATING 
PRODUCTS CATALOG! 
EVERYTHING for ACTIVE and PASSIVE Solar Hoat- 
ing, includ Kalwalrs Sun-Lite® Glazing and Therrno 
Storage Systems, plus dificult to find energy saver 
‘Order ali materials from one expert source. 80 Pages| 

18 sections, $3 ppd. Visit our retail Store, 


SOLAR COMPONENTS CORP. 
, Box 237 
Manchester, NH 03105 


FREE ENERGY 


Extract abundant free energy anywhere | 
using permanent magnets. Know the. 
instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 
РО Box 873 
oncord NC 28028 


SOLAR POWERED 
HYDROGEN PROCESS 


NOW-—Available to public—HYDROGEN| 
from TAP WATER, SUNLIGHT, and a very| 
cheap chemical added ONCE. ONLY the! 
WATER is used up. You get OXYGEN too} 
Bulld with locally availat simple| 
hand toole. PLANS-S10-FLEMING ENG 
NEERING-Dpt. S-REMSEN-N.Y. 13438 


16 PLANS, BLUEPRINTS 
BACKYARD SMELTERHOUSE- 


Bul 


this attractive 16’ x 16” building featui 
ing 8’ x 16 screened-in porch and 
storage areas, Write for free literatur 
or send $9.95 for our complete pi 

and materiai list. Wide Open Sales, Dep| 
PS, P. О. Box 30, Millbury, Ohio 4344: 


0030, Money back guarantee. 


NUCLEAR BOMB SHELTER (UNDERGROUND) 


Wird 1 MT at 3 mils thas boserert ortranon ard 
variable dimensions io accomodate 21 20 shelteroos. Shel 
а general utity room « wine & rl 


ne 100709. 200 сал (мелер 
Included Al ordera obs prepa 
AVANTBEC 
DEPT "PSA", CASE 38 
STATION "D", MONTREAL 
CANADA ' НОК 389 


ТЕ? Canada is 206) 


17 BURGLAR/FIRE ALARMS 


INSTALL ALARM on any hard objet 
in seconds. New patented system detec 


slightest sound in material Portabl 


SLOW DOWN YOUR ELECTRIC ME- 
ТЕН. It's perfectly legal Save money. 
Complete Instructions $7.00. Western 
Research, Box 1061 PS, Woodland Hills, 
CA 9136: 


їр A Heatwal Send $5.00 to: 
Box 15, Watertown, CT 06795. 


MEAT your home and hot 
single or combined alternate, energy 
Sources, wood, solar, creek, wind. Wi 
Olsen. 3364 Bursell Road, Central Point, 
Oregon 91502. 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed formi 
[such unique products as; Nightime vision de- 
Vices, super sensitive directional mikes, 

nd high powered lasers, 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. 51, Box 716 Amherst, NH 03031 
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POPULAR SCIENCE 


DEPENDABLE CHILD'S CHAIR two 
hour assembly with hand tools. $5.00. 
Klahs Engineering, Box 16191PS, Сізу- 
ton, MO 63105. 


“GETTING Started in Stained Glass 


$1.00. Whittemore, Box 2065X, Han- 
over, МА 02339. 


13 TOOLS & MACHINERY 


METAL Cutting Lathe 580.90. 
15048 Proctor, Industry, CA 


Taig, 
91746, 


JOOKS. Underground Homes, Solar, 
Wind: Free List, Box 1751, Dickinson, 
ND 58601. 


15 200 MPG Possible? Write: MPG-PS 
682. Box 2133, Sandusky, ОН 44870. 


ruiPPER UP:orr SAVE WATER, ENERGY 

AND MONEY EVERY DAY! 

Water Miser stops wasted run- 

ring water with fick ot inger whie 

soaping up etc. Replaces aerator 

оп regular threaded faucets in 

Dathrooms and кастет 

Water Miser 

with aecaior ONLY $8.95 ppd. 

HFS, Inc. Dept. P72 

P.O. Bor 68 

Lee's Summit, MO 64083, 


ation $1.00. King, Box 2, Мау 
wood, IL 60153. 

18 CAMERAS 8 PHOTO 
SUPPLIES 


ALL METAL MINI VIEWS, Macro Cum 


eras, Bellows Units, PCC, 14442 Golde| 
Cypress, Cypress, Texas 77129, 


WILD 35mm ENLARGER ссопоп) 
ically, Directions, full size plans $10.0 

F. Pool Designs, Р.О. Box 113, Chat 
lottesville, VA 22902. | 


— 
21 HOBBIES/COLLECTIONS | 
———————— 


COLLECT Military Medals, List 50 
Vernon, Box 387PS, Baldwin, МҰ 1151 


22 JEWELRY 


CLOSEOUT Jewelry, 55е dozen. (ші 
alog .25¢). ROUSSELS, 107-1635 Dot 


Arlington, MA 02174, 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 30,- 
000 Indian Artifacts. Pots, Spears, Axes, 
Slate, Beadwork, Caddo Trading, Box 
669, Murfreesboro, AR 7195; 


IROQUOIS Indian Masks, Pottery, etc. 
mh 0 (refund- 
IROQRAFTS, Ohswokon Reserva- 
tario, Canada NOA 1М0 


25 FORMULAS, PLANS 


POOR OLDE RICHARDS ALMANAC of 
Hints and Tips. 


Rush $2.00 For Your First Edition Copy 
to: Nile, 14a Hughey Street, Nashua, 
NH 03060, 


26 SCIENCE & CHEMISTRY 


GRAVITATION Associations BREAK- 
THROUGH Book - $5.00 Refundable. 
3204 Breeze, Austin, TX 78722. 

NEW 200 Page 1981-82 catalog, list- 
ling, thousands of chemi science 
fgipment and labware. Send $2.00 to: 

ferrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624, 


i. CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O, Box 1677, Newark, 
JNJ 07102. 


|. CHEMICALS | Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Hox 748, San Bernardino, CA 92402- 


EDUCATIONAL Materi: - easy to 
read and understand synthesis reports 
ШЕТЕН DMT (specify), etc.) Apex 

Publishing Co., Р.О. Вох 845, Times 
Square Station, New York, NY 10036. 


LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
[South "13th Manitowoc, Wisconsin 


pRCONOMICALLY Priced Chemica 
ratus. Catalogue-$1.00. Hagenow 
БЕТЕР 1302 Washington. Manis 
|towoc, Wisconsin 54220. 


|26А OPTICS 


a TREASURE of genuine surplus optical 

nd instruments, Send $3.00 for 
atalogue, "ER. ines Box 65, 
|Mooers, NY 12958. 


27 PLASTICS 
—ÓÓÁ————————— 


CASTOLITE Liquid Plastics, Crystal 
clear, colors. For casting, embeddin 
fib ing: in industry, lal 

Reproduce' your 
ith our mold materials, Profit- 
llustrated Catalog $1.00. Casto- 
ite, Dept. 82H/PS, Вох 391, Wood. 
|stock, TL 60098. 


Зо GARDEN SUPPLIES 
& EQUIPMENT 


WICK applicator kills weeds and 

sses you select, Rhizomes included. 
information $1.00. Wick Weeder, 1705 
Sth Ave.. Grinnell, Iowa 50112, 


31A GARDENING 


SHADETREE MECHANICS CREEPER 
Dirt or grass plans $2.95 Postpaid. BH 
Flans, ÉO. Box В, Walthourville, GA 


---------- 


NEVER OFFERED BEFORE 


SOMETHING DIFFERENT FOR YOUR GARDEN 
Five anew whl png (Apu contrac and 
wind-tested).—Flving Fish, Man in Rowboat, Al 
Windmill, Helicopter». $275 each Ppd. BONUS! Buy 
fot ah one ree. АЧА rte etd wik 
езу step-by-step directions. Vou re sure to be delight 
Send check or money order ке = 

ISLAND WAY LIMITED 

Dept W, Р.О. Box C608 

irooklyn, NY 11236 


design: 
аме, П 


32 REAL ESTATE 


FREE ... SUMMER CATALOG! Тор 
real estate values coast to coast! Please 
city type property and location de- 
sired. UNITED FARM AGENCY, 612-PS, 
West 4Tth, Kansas City, MO 64112. 


FREE! BIG SUMMER Catalog! Over 
5,400 country properties described, ріс- 
tured! Land, farms, ho: businesses, 
recreation, retirement values! Selected 
BEST of hundreds of offices All Across 
America! STROUT REALTY, Inc. Р.О. 
Box 4528 GS, Dept. 5810,' Springfield. 

oll free: 1-800-64 
; in Missouri call collect: (417) 
862-4402, 


CALIFORNIA. Acreage. Lots. 
down. $40 monthly. 4602 Ethel, 
man Oaks, CA 91423. 


$40 
Sher- 


PROPERTY & Lake Frontage from 
$47. to $107. per acre in Canada, In- 
vestment potential. 2 Year exchange 
privilege. Send for FREE CATALOG. 
CANADIAN ESTATE LAND, Dept. 22C, 
2144 Yonge Street, Toronto, Ontario, 
Canada, M3P 2E7. (416) 789-4536. 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nation- 
wide listings - $2.00." Lands, Вох 
19107-FG, Washington, DC 20036. 


LAND .25/A Continental U.S, For ad- 
dress to obtain complete details, Send 
$5.00. stamped envelope, Lasal, Box 
212, Neola, Utah 84053. 


34 CAMPING 
EQUIPMENT & TENTS 
FREE Discount Catalog, Backpacking, 


Camping. Campmor, Box 407-P, Bogota, 
NJ 07603. 


34A SURVIVAL EQUIP. 


NUCLEAR ATTACK. Informative new 
booklet shows you how to survive the 
upcoming $5.00, Edward's, Р.О. 
Box 2143, Baton Rouge, LA 70821. 


34B BACKPACKERS 


WILDERNESS Backpacker 
requirements, information, 


‘Aq 
count. 33594 МШ, Ortonville, MI 48462. 


39 EARTHWORMS, 
CRICKETS, FROGS 
Raise_Fishworms, 


FREE Literature, 
gglers -- 


іске! 
$8.05, 5000 — $42.50. Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, СА 31780) 
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FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc. ' Jaegers, 
6916, Merrick Road, ' Lynbrook, МҰ 
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GOV'T. SURPLUS 


PICK-UP'S $18.40! Jeeps $16.30! 
Cars $14.50! 675,000 Items, Your area, 
New Directory 53.00 (Guaranteed). 
Government Surplus, Box 5731-B, Раз: 
adena, TX 77505. 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) . . . low as 1с 
on dollar! Most complete Directory 
available, $2.00. DISPOSAL, Вох 
19107-FG, WASHINGTON, DC 26036. 


SURPLUS jeeps, cars and trucks avail- 
able. Many sell for under $200. Call 
312-742-1143 Ext. 4606 for informa- 
tion on how to purchase. 


1982 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $2.00. 
Ruvel, 3037 North Clark, Dept. 


М7. Chicago, IL 60657. 


GOVERNMENT SURPLUS JEEPS SOLD 
FOR $44.00. CARS, TRUCKS, MANY 
OTHER ITEMS AVAILABLE. FOR DIREC- 


TORY CALL 312-888-4347 EXT. J-213 
46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full in- 
structions. Doolin, 2016 Canton, Dallas, 
TX 15201. 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your 
home. Knowledge or experience not 
necessary. Get started in spare time. 


Turn your spare or full time into cash. 
No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 15606, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


NIKOLA TESLA. Free book catalog. 
Tesla Book Co., 1580 Magnolia, Millbrae, 
СА 94030. 

FREE! Discount catalog, Biggest se- 


lection from largest store. Wine & Brew 
By You. ре 5160 Bird Road, 


POLICE Scanners, Crystals, Radar De- 
tectors, HPR, Box 19224, Denver, CO 
80219. 

HBO Descrambler Plans and Instr 
tions, SASE $5.00. PWCS, Box 9048, 
Pittsburgh, PA 15224. 

36e TUBES. Radio & TV! Free Color 
Catalog. Cornell, 42175 University, San 
Diego, CA 92105. 


450 ENLIGHTENING PUBLICATIONS: 
Lists $1.00. Bridges, Box 44135, Holly- 
wood, FL 33083. 


UHF Decoders. Information, stamp. 
Trojan Enterprises, 2920 Shelby, India- 
napolis, IN 46203. 


S to POPULAR SCIENCE 

available: full set of 10 for $10, postage 

paid. For 1981 only, send $1.75 to: 

PUPULAR SCIENCE INDEXES, 380 Mad- 
New York, NY 10017. - 


COVERS BEAUTIFY BOOKS. Adjustable. 
Instructions. Cover ten, $5.00. Refund- 
able, Catalog. Ardco, Box 307, Pleasant- 
ville, NY 10570. 


Solar hot water, 
Money, Stop smoking, Home security. 
More $2.00 each five for 58.00. Devesco 
Inc, 1141 Friendly Lane, Dunedin, FL 
33528. 

OUT-of-Print Books Found. Send 
Wants. Booklook, 51 Maple Ave., War- 
wick, NY 10990: 


'GOOD USED BOOKS. Wide variety, in- 
telligent selection. Libraries buy regular- 
ly; you can too! Science, sports, history, 
fiction, art, illustrated books, over forty 
Other subjects, Send a dollar for class- 
ified listings of 20,000 titles, prices. 
Editions, Desk PS, ВоісеуШе, NY 12412. 


48 TOYS & GAMES 


PLAY KINGS & CASTLES by mail. 
Information $1.25. Athena Games, 
Box 9, Ames, IA 50010. 


51 COINS & CURRENCY 


WORLD COINS. List $2.00. McDaniel, 
Box 41772, Phoenix, AZ 85080. 


WORLD coins — 5 different countries 
only $2.00. World, Р.О, Box 29000, 
Dept, 158, San Antonio, TX 78229, 


52 STAMP COLLECTING 


States, over fifty years old 25¢ with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


UNITED NATIONS 3 Complete Mint 
Sets 25¢, Approvals. Cornetta, POB 
1509-P, Lake Placid, FL 33852. 


U.S. 6 commemorative plate blocks 
$1.00! Approvals. Gordon Davison, Con- 
foócook, New Hampshire 03229. 


REE — 220 United 
Worldwide Stamps, Appro Stamps 
Pops, Box 1427, Bellflower, СА 90706. 


100 DIFFERENT U.S., 25е to approval 
applications. Bradley, Midlothian, Vir- 
ginia 23113-0425-S. 

FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


SEND only 10c for nice collection of 
. Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet, At- 
tractive price lists of other beautiful 
supplies included. 
. Camden, NY 


stamps and collecto 
Mystic 
13316. 


Stamps, S. 


FREE! Big Bargain Catalog - New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B.N.A. stamps, packets, 
albums, accessories and supplies. Also 
Fine Stamps from our approval service. 
Buy only what you like, Return balance 
promptly. Thank you. Jamestown Stamp, 
Dept. E72PS, Jamestown, NY 14701. 


OLD U.S. Stamps on on approval, Ches- 
ter, Box 15355R, Philadelphia, РА 


2,000,000 STAMPS - 150 countries 
2¢ ach, Belden, Box 4149, Dearborn, 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 


QUALITY Stamp Approvals. С.К. 

Stamps, 17902 Mark Lee Dr., Jamui, 

CA 92035. 

53A SATELLITE TV 
SATELLITE ТУ Systems. Catalog 


$5.00. S-N-D Satellite, P.O. Box 17483, 
Portland, OR 97217. 


54 RADIO, TELEVISION 


PAY ТУ Encoding/Decoding. Latest 
systems Covered. $8.95. GAM, Engi: 
neering, 706 Akron Blvd, Kent, ОН 
44240. 


SUPER Scanner Antenna. Easy Pl 
Sase $5.00. PWCS, Box 9048, Pi 
burgh, PA 15224. 


MICROWAVE RECEIVER. SYSTEM. 
Write: "DEALERS WANTED" Dept. PS, 
Р.О, Box 4181 Scottsdale, AZ 85258: 
(802) 941-9395. 


LOW COST MICROWAVE ANTENNAS 
$167.95 ALSO: CABLE CONVERTERS 
AND DESCRAMBLERS AT DISCOUNT. 
Microwave antenna catalog: $1.00. Cable 
equipment catalog: $2.00. FREE ELEC- 
TRONIC CALCULATOR WITH FIRST OR- 
DER. Electronic Systems, Box 10192, 
Macon, Georgia 31297. 


'OWAVE "Downconverters." In- 
froducing Newest, S-Stage, High, Gain 
Design. embled. Catalogu 
$2.00 (refundable). NDS. Box 1265: 
Dailas, 75225. 
CABLE ТУ 
VERTERS, 


EQUIPMENT AND CON- 
Plans and Parts. Build or 


buy. For information send $2.00. C&D 
Jenison, MI 


Electronics, 
49428. 


"INEXPENSIVE CATV CONVERTERS- 
DESCRAMBLERS - MICROWAVE AN- 
TENNAS! Catalog $2.00. ACM, Box 
3431, Walnut Creek, CA 94598, 
BUILD YOUR OWN TV CAMERA!) 
“ideal for home & business" 


— тебе fw FUN or PROFIT, ve 


ATV Research 


P.O. Box 21, 


DAKOTA CITY. Ма 


55 ELECTRONICS, 
STEREO, HI-FI 
NOW you can dramatically improve 


the bass response of your inex} 
stereo music system using саг 
For complete plans send $3.50 postp 
to: Forest, Enterprises, Box a3 
mouth, OR 9736 


LINEARS -Send Stamp For Deti 
Matco Electronics - Box 3160 - Cadil- 
lac, MI 49601. 


RGAN & PIANO KITS 


WORLD FAMOUS inst- 

ruments you bulld your- 

1, Save up to 2/3! Mod- 

concept - add new features as 

а. No obsolescence. Free 

literature - Specify Piano or Organ. 
WERSI electronics, Inc, Dept. 
PA 17601 


PLATTSBURGH, N.V. 12901 
Tei: bia) 561 3700. 


55A COMPUTERS 


FREE SUBSCRIPTIONS to twent; 
major computer zines. Write: Sei 
Bird Press, Box 461Ғ, Lexington, М, 


56 RECORDS, TAPES, etc. 


RECORDS - TAPES! Di: 
13%: all labels; по purchi g 
discount dividend 
guarantees. Free 


. Discount Music Club, 650 Main 
. Р.О, Box 2000, Dept. 4-0782, 
New Rochelle, NY 10801. 


SCWL™SUBLIMINAL 
"AUDIO TAPES"-positive self achieve- 
ment - eliminate weight. stress - gain health, 
confidence. Release ultimate subconscious 
abilities - discover total control of your life. 
Learn why this technique is gaining such extra: 
ordinary popularity over hypnosis. Free bro: 
chure and studies MIDWEST RESEARCH, 
6515 Highland Rd.. Suite 203-24 Pontiac. 
Michigan 48054. 
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60 BUSINESS 


OPPORTUNITIES 


Looking for a way 
to be your own boss? 


If you want to work for yourself 
or just earn extra cash in your 


spare time, you need to read 
Financial Independence—The 
Datsun Guide to Bootstrap Busi- 
nesses. This 100-page guide tells 
you how to start over 20 busi- 
nesses with only a minimum 
investment. 

It's prepared by the editors of 
The Mother Earth News® and pub- 
lished by Datsun. We'll send you a 
copy for just the cost of postage 
and handling. Send $2.00 in check 
or money order (no cash please) 
to Datsun Guide to Bootstrap 
Business, Dept. 57, P.O. Box 10799, 
Des Moines, lowa 50340. Allow 6 
weeks for delivery. Or better yet, 
visit your Datsun Dealer and get 
one absolutely free. 

“SYNTHETIC ОП Dealers Needed. Ex- 

citing Products & Opportunities, Make 


More Spare Time Than in Present Job. 
1+ 800-835-3342. 
7. THE PAWN-SHOP OPERATING 
MANUAL Spectacular Proven Profits 
Unlimited "Potential! Detailed Manual 
$50.00. Preview Booklet $10.00. Na- 
tional Pawnbrokers А; 
128 W. 
SUPERNUMERARY instructions (ог 
operating vour own business at home 
Free details, Robert True, 1718 Genung 
Drive, New Albany, IN 47150. 
^ МАКЕ MONEY м ‘SPARE TIME. 
FANTASTIC home business opportu- 


nity, Free information, Kimmy Enter- 
prises, Bi 3, 8. Pasadena, CA 91030 

S that sct you up 
completely?! Home, Business 
Directory, Box 10024-В, Chicago, IL 
60610. " 


^. REPAIR HYDRAULIC JACKS Free 
Hydraulic Parts Supp 
Brownsville, TX 
BATTERY MANUFACTURING SEC- 
RETSI Free details, Everlast, Box 365, 


Bogota, NJ 07603. 4 
NEW егу Recondi- 
tioning. Eighteen Months Guarantee 
Means "Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AH 
1220 
BUMPER S ting Device. 


Free details. 
. Tampa, FL 


Cheap, Simple, Portable. 
E РОВ 32791 (LLC) 


000 LOANS: Interest Free! Get 
credit varda, signature loans more! Fees 
Report! B Blueprints, 87, LaGrangeville, 
SELL Books By Mail. Profitable. Mus- 
srove-1BT. Altus, AR T2821 
BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its. Complete dealer set up. Catalog 
$1.00. Anchor, Box 3958-BPS, North 
Providence, RI 02911 
MAKE HOMEMADE BOOKLETS. ГУЕ 
EARNED $187,000 WITH MINE. Free 
information: Dasher, Box 548, Wood- 
ville, Texas 75979 


VENDING Machine. No sell 
earn amazing profits. Big Catalogue 
Free. Parkway Corporation, 1930PSB 
Greenspring Drive, Timonium, Maryland 
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g. Routes 


POPULAR SCIENCE 


PIANO Tuning quickly learned with 


home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Prifits operating 


Small Manufacturing business Without 


Investment write: Businesses, 92-Р 
Brighton 11th, Brook: 5. 
7 IMPORT-EXPORT opportu prof- 


itable world-wide, mail order business 
from home, without capital, We ship 
plan for no risk examination, Experience 


unnecessary. Free Report. Mellinger, 
Dept. R2697. Woodland Hills, СА 
91367 


SPARE TIME DISTRIBUTORS NEED- 
ED. Unlimited Profits! Proven Automo- 
tive Products, Free Details: Motaloy, 
Box 4457-87. Downey, CA 1. 

TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Immi 
diate delivery. Spectacular home busi 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave. Dept, 28-19, Woodland 
Hills, CA 9136: 

SOLAR Heating learned quickly at 
home! Free information, Empire School, 
Box 1 М 47872. 

GET RICHI! Secret law smashes debts 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, МҰ 12510. 

learned quici 
home! Free information, Empire Scho 
Box 1014, Jupiter, Florida 3345 


sonalize business ре 
matches. Free Details. Gold, POB 
24986(LLC), Tampa, FL 33623 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital, Information free, Mail Order 
Associates, Dept, 755, Montvale, NJ 
0761 

HUGE PROFITS through wholesale 
2500 moneymaking items. Unique home 
business "opportunity. "Details. Adams 
Idea, 416A South 3rd. Clinton, OK 
T3601. __ 

CONCRETE Block Machinery: 
81.00. Route One, Box 95, Rapid City, 
South’ Dakota 57701 

$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25с 
(Refundable), Woodwins, Bridgewater, 
МА 0232 


FREE Book, 72042 Unique Proven 
Fabulous “unknowns,” 
ings, Caris- 


WIN at Dice! 582 to 1 odds y 
yor! Free Proof, Baker, Box 
ST ly 250 11; 


your fa- 
196B, 


ler opportui 
$3000 possible ҒЫНЫ 
lor business from home, without capital 
Experience unnecessary. Protected ter- 


ritories, Write today ‘(please include 
address phone} for free report. IPE-E. 
Box 1 СА 92713. 


MAKE $2,000.00 Monthly Spare Time. 
Unique proven enterprise. No selling. 
No capital to start. Free brochure, Kash- 
builder, Box 1133-PK, Indianapolis, IN 
at 


MONEY SECRETS | 

HELP people and businesses iet mon- 
ey. Easy home business. Fantastic prof- 
its. No experience - own h 


tinuous assistance. Free Details: 
Dept. 11-6-7. 1145 Reservoir Avenue. 
Cranston, Rhode Island 02920. 


SELL SENSATIONAL LOW-COST PRE- 
ENTRY PROTECTOR [or Automobiles. 


Buildings, Exceptional Distributor mar- 
gin. „Northwest Electric, Ave. 3031 
Mitchell, SD 57301 


be a TAX CONSULTANT 


Income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year- 
round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC. Free 
WHerature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, 1GP, М.Ү. 10952 


ER 
АРЕН STICK 
PRINTING DEVICE 


FUN, INEXPENSIVE, PORTABLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. P. O. 
BOX 22791 (LL), TAMPA, FLA. 33622. 


lG t МО ELECTRONIC 
pro ASSEMBLY BUSINESS 


ND assembling 
andled by 
portunity 


devices 

professionals. Unusual 

FREE: Complete illustrated literature. 
BARTA, Вох 248-54 

Walnut Creek, Calif. 94597 


SPARE time fortune in Vinyl Repalr. 
Hugh demand creates exceptional prof 

its. We supply everything, Details free. 
VIP, 2036 Montrose, Chicago 60618. 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, access 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows. Send 25е 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Com. 
рапу, Ltd. Dept. JG. 4026 W. Belve 


dere 'Ave., Baltimore, MD 21215. 
57A MUSICAL 
INSTRUCTION 


PLAY Steel Guitar, Dobro, Dale's 
(PS), Route 3, Hempstead, TX 77445. 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions, Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


IMPORT-EXPORT 


59 


sands of exciting new produc! 
Ideal for starting a busines: 
Bond Marketing, P.O. Box 2114, W. 
Peabody, МА 01960. 


12590, | Fast-Sellers."" Free Bro- 
Ballrightco, Box 91309-X7, 
Gigvelana Ошо" а, 
61 MONEYMAKING 
OPPORTUNITIES 


700,000 BARGAINS BELOW WHOLE- 
SALE, Bankruptcy Merchandise, Free 
Samples, Closeouts, Imports, Surplu 
Mail Order, 121 Home Businesses. Fre 

American Moneymakers, Box 
Tampa, FL 33671, 


Secrets of Repairing Junk 
Batteries. "Fabulous Profits". FIRST 
ESTABLISHED COURSE. Apex Е; 


neering, 5454 Bolsi 
CA 93422. 


MONEY BACK GUARANTEE! ! Almost 
Every Moneymaking Plan And Idea On 
The Market Compiled! 130 Full Length 
Reports, Reproduction ^ Rights, Only 
$5.00, Ipc, Box 505-Р8, Nesconset, NY 


Road, Atascadero, 


cret law smashes debts 
credit! FREE report!! 
WealthKit-S, Billings, NY 12510 


FREE! 
Magazine! 
spending power, Hundreds of wa: 
extra money de! 
Write Opportunity 
fichigan, Chicago 60 
DISTRIBUTORS Urgently Needed! Big 
Profits! Dist-PS682, Вох 2133, San- 
dusky, OH 44870. 


62 EMPLOYMENT 
INFORMATION 


WYOMING REPORT 
Energy Boom Jobs Send $3.00. P.O. Box 
1848C, Jackson, WY 83001. 


OVERSEAS ... $20,000 - $60,000 +. 
Free Report! Employment, Box 29364- 
FG. Indianapolis, IN 46229. 


AUSTRALIA - The World! 50,000 
Jobs! Computerized reports $3.00. Job- 
world, Box 681-F, Cypress, CA 90630. 


Fres 
N. 


TUGS TOWBOATS OFFSHORE DRILL- 
ING Experience NOT necessary. M 
women, FREE INFORMATION: 
TIME ADVISEMENT, Box 600PS, Bell- 
aire, MI 49615. 


ADDRESS list of 75 oil-drilling and 
exploration companies. $3.00 to: Р.О. 
Box 4097, Dearborn, Michigan 48126. 


OFFSHORE JOBS! Latest information! 


Companies now hiring! Send long 
stamped envelope to: OFFSHORE 
4478-PS, Biloxi, MS 


62A HELP WANTED 


INFORMATION on ALASKAN and ОУ- 
ERSEAS jobs. $20.000 to 50,000 per 
Харон Сай 602-998-0426 Dept 


$100 Per Week Part Time at Home 
Webster, America's popular dictionary 
company needs home workers to updatc 
local mailing lists. All ages, Experience 
unnecessary. Cali 716-543-6000 Ext 


WORK AT HOME JOBS available 


Substantial earnings possible. Call 504- 
641-8003 ext. 11 for information, 


63 SPECIAL SERVICES 


Research 


Avenue, Woodside, NY 11377, 


‘CALL TOLL-FREE 1-800-825-2541 ENT, 

IN COLORADO CALL COLLECT 1-447-128, 
эшит CITIZENS LAW 

PS. BOULDER, COLORADO 86207 


НИ 
69A LOTTERIES 


WIN MILLIONS Every 
National Loto. Free Details: 
01220 Divonne, France 


WIN MILLIONS in Canadian. "Wu 


Week іп Fren| 
B.P, 


Free details plus FREE TICKET OFI 
Lucky Buck 


BECOME AN INSTANT MILLIONAI 
$Millions won monthly in Canadian С‹ 
ernment lotteries, Enter NOW. Free 
tails. Winfall Enterprises, Dept. P, В 
554, Town of Mount Royal, Montre 
Quebec, Canada, H3P ЗСТ. 


[ZU ‘The State of 
sr ave м ase drawin You сл wan 
on ct A a de tg 


‘Milligan, inc. 
1942 20th St, P.O. Box 06-0 
Li Boulder, Co. 00307 


72 EDUCATION & 


INSTRUCTION 


AIRPLANE DESIGN Нате stud; 
inar includes detail design and st 
analysis, Write: Dept. PS. Airi lane D 
Р.О. Box 6204,” Lakeland, 


sign, 
33803. 


EGREE PROGRAMS 

IN Management, Economic 
ophy Business Studies. Credits and 
erence accepted, Prospectus (airmail 
200) Registrar, Sussex COLLEGE 
TECHNOL 


1969 students worldwide, 


VOCABULARY. Increase you 
Bergen Evans Program. Vocabula 
affects career successi Learn to; p 
suade, explain, express, Send $1 
for cassette, booklet rature, Gral 
Maughan Publishing, 3686 North Littl 
rock Terrace, PS-7, Provo, UT 8460. 


COLLEGE Degree for work and li 
experience, Bachelor's, Master’ 
саса Write or send resumo. Amerie 
l University, 3550 N, Cent 
Dept. 619, AZ 8501 
КЕЗЕНДІ 


“JET/GAS TURBINE CAREERS!" 
Homestudy courses — theory, mai 

overhaul. AMERICAN Ji 
, Dept. PS-3, Darby, Monta 
1406) 349-2100, 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's Lar 
est. Free Catalog.’ Approved for V 
Modern Auction Library "FREE" wi 
enrollment 515-423-5242, Col, Gordi 
Е, Taylor, Р.О. Box 949, Dept, 3, Masi 


‘Phoenix, 


Баео ро 
EE Lifetime Ordination. Bocol 
Chaplain, Missionary Evangelist, Bishq 


Box 744-PS, McKeesport, PA 15134. | 
UNIVERSITY DEGREES BY MAI 


Bachelors, Masters, PH.D.s , . . Free г 
vealing details. Counseling, Box s 
Р87. Tustin, СА 92680. 
BARTENDING — Bar Manageme 
Home Study. Bartending Training, 384 
G San Fernando Road, Glendale, c 
91204. M 
LEARN WHILE ASLEEP! Astonishi 


New Method! Strange С 
tosuggestion, Box 24- 
98507. 


CLOCK AND WATCH REPAIR bool 
Free catalog. North American, В 
ТТВТА, Fox River Grove, Illinois 6002 


KENSINGTON UNIVERSITY 
HIGHER EDUCATION degrees in Soc 
Sciences, Business, Engineering and Ec 
cation through independent study. Credit 

rior academic and experiential leari 
'aculty will guide Bachelor, Master and Dc 
toral candidates through completion of ı 
quirements without class attendance. 

ure Kensington University, Dept. t 
2 e Wilson Ave, Glendale, Callforr 


log Free! А 
‚ Olympia, У 


|78 


VETERINARY Assistant - Train at 
home for exciting animal-care career 
Send for Free ‘Career Kit." North Amer. 
ican School of Animal Sciences, Dept. 
PCC42, Newport Beach, СА 92660. 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


^ DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time, Get free facts. 
Write: North American School of Draft- 
ing, Dept. PCC42, 4500 Campus, New- 
port Beach, CÀ 92660. 


EARN DOCTORATE DEGREE. 
PhD іп only 3 days. For complete home 
study program 4 exam. send only E 
for Clayton Theological Institute, I 


Earn 


COLLEGE DEGREES BY arta 
EVALUATION of EXISTING Credits & 
Job Experience, Fast. (614) 863-1791. 
Box 13151-S7, Columbus, OH 43213. 


HANDLE YOUR OWN LEGAL AF. 
FAIRS - or start а new career. Corpora. 
„tions, Will Estate, Divorce, Con- 
‘tracts, La .. much more. AC- 
credited PARALEGAL’ program instruct- 
ed by attorneys - home study. Free 
Catalog, SOUTHERN CAREER INSTI- 
TUTE, Processing, Drawer 2158, Boca 
432. 305-368-2522 


A short, simple method of acquiring a powerful 
memory. No memorization, no keywords. Release your 
Берші memg. шт "how" you remember, 
you forget. Discover your natural ability to 
жай екин. Send ee information i 
INSTITUTE of ADVANCED THINKING 
45PS ViaLaPaz, Pacific Palisades, CA 90272 


73 CARTOONING, 
SIGN PAINTNG 
LEARN PINSTRIPINGII EZ guide with 


brushes, Mpney back guarantee; $13.95. 
VDP, Box DO48PS, Herbron, IL 60034. 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


MODERN Cartooning Taught by Mail 


Brochure, Cartooneram 
, Branford, CT 06405. 

76 DETECTIVES 

FINGER! = exciting scien- 
tific career, Home study course teaches 
everything. Certificate on completion. 
Мапу о prepare now, Profes- 
sional In ors Training School, 


| Dept. FP, Р.О. Вох 41256, Los Angeles, 


CA 9004 


easy home 

study; free tie-tack or lapel pin, certif- 
‘ate, future, Professional Investigators 

Training School, Dept. 

41256, Los Angeles, CA 


77 LOANS BY MAIL 


BORROW $25,000 "overnight." Any 
Keep indefinitely! Free Report! 
Research, Box 29070-FG, In- 
lanapolis, Indiana 46229, 


BORROW $25,000 Without interest. 
| Credit Cards, Вох 2019-PS, Now York, 
|NY 1016 


IMMEDIATE Loans to deserving in- 
dividuals refused elsewhere, Many plans 
included, Try us! Associates, Box 98-P3, 
Brooklyn, МҰ 11235. 


QUICK MAILOANS! Free application 
rushed! Lenco, Box 724-P13, MeMinn- 
ille, Oregon, 97128. 


ARAB BUSINESSMEN Have Money 
To Buy & Invest, Top Finders Fees Paid. 
Int, MiddleEast Assoc. 


BORROW By Mail! Free Details! MBG- 
PS683, Box 2298, Sandusky, OH 44870. 


MASTERCARD /Vise By Mail! Write! 
Crest Psos2, Box 2208, Sandusky, OH 


BORROW FROM HOME 


ANY amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates. 
Also, you can earn substantial 
аз a Money Agent. No experience - own 
hours. National Company to assist every 
way possible. No Gimmicks! Free De- 
tails: DFC, Dept. 11-С-7. 1145 Reser- 
voir, Avenue, Cranston, Rhode Island 
02920. 


WINEMAKING 


BEERMAKERS! Free Specialist Cata. 
log/Newsletter. William's, Box 461-P7, 
Oakland, California 94604, 


WINEMAKERS—BEERMAKERS Free 
Catalog, Fast Service, Large Selection. 
Kraus, Box 7850-N, independence, MO 


WINEMAKERS — BEERMAKERS — 


GASGHOL. Free Catalog, Equipment 
Continental, Вох 68016-PS, 


BEERMAKERS - Finest supplies, low- 
est prices, Free catalog. Beer Gear, Box 
Lans 890: 


MAKERS - Beermakers: Free Il- 
lustrated catalog of supplies, Semplex, 
Р.О. Box 12276H, Minneapolis, MN 
55412-0276. 


log. Finest equipment, Ingredients. One- 
Day Service, Fully guaranteed. SPi, Box 
784-5, Chapel Hill, NC 2751. 

TALOG — Southern Beermakers/ 
Winemakers Supply, 731 New Warring- 
ton, Pensacoli ida 32506 

FREE Ency hist Winemaking Beer- 
making Supplies, Equipment, Ingre 
ents, Send $1.00 shipping, 
Vynox, Box $7498, Rochester, 
14615. 

WINEMAKERS - BEE! 
Fresh Stocks. Fast Service. Free Cata- 
log. (O'Brien's, Box 284A, Wayne, IL 

4 


79 BUY ІТ WHOLESALE 


400,000 BARGAINS Below Wholesale! 
Mi ree! Liquidations 
‚ Single 


*yob Lots = 
à Bargainhunters, Box 
Holland, MI 49423. 


С PARTS: chainsaw, snowmobile, 


handling, 
NY 


mo- 
torcycle, small engines. Energy saving 


items. FREE WHOLESALE CATALOG! 
Manufacturers Supply, Box 157Р86, 
Dorchester, WI 544 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing Pr 


Sx Туре. Supplies Direct From Fa 
Send $1.00 log and Samples to: 
Kelsey ‘Company, DS, Meriden, CT 
06450. 

86А HYPNOTISM 


FREE Hypnotism, Sleep Learning 
Publication DLP, Box 487, Anaheim, CA 


FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! Drawer P5400, Ruid- 
сво, NM 88345 


nosis in 1 hour! Send 
S. Р.О. Box 5, Marsh- 
2051. 


PREE HYPNOTISM Kindred Arts Cat- 
slog, Wilson, Box 224-A, Hatboro, PA 
9040. 


LEARN Hy 
$5,00. Hypnoti 
field Hills, MA 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jew: 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. "Mail Articles Today. 
Free "gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 1157, Chicago 60603. 

TAKE NO CHANCES. Deal with olde 
most reliable firm in old gold busin 
Established 1934. We buy Gold, Silver. 
Platinum, Diamonds. Highest Cash. Frec 
Information. Rose Industries, 29-X East 
Madison, Chicago 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


LCD STICK-ON CLOCKS only $3.95 + 
50е handling. Leana Watches, 1104 
South 4th, Burlington, Iowa 52601. 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
rican, Box 77-BT, Fox River Grove, 

fi $0021. 


90 GIFTS 


LCD Watch $2.50 Penwatch $3.60 
catalogue $1.00. Reliant Engineering 
Company, Р.О. Box 33610, Sheungwan, 
Hongkong. 


91 OF INTEREST TO ALL 


SHORT OF MONEY? 

STRUGGLING? Proven money making 
technique. Free information. SBM, 261 
San Julian, Santa Barbara, CA 93109. 


MESSIAH PROMISED LIFE TO THE 
ОУЕНСОМЕН, Send for your free 
'The Psychology of Purity & 


Chastity’ Schixophrenics Interna- 
tional, Р.О. Box 80486, Ft. Worth, TX 


SUPER MEMORY. Fast, Easy. $5.58. 
425 Ashton, 


Charles Boone. Newport 


News, VÀ 23602 


URGENTI 
FACTS! Send s. 


NEED CREDIT? 
Geta Visa, MasterCard with no credit check. 
Guaranteed! Simple, legal. Plus other credit 


наа 


SE. to: Inflation Re- 
pons, Dat PSM, 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors, Widest range of services. 
recording forms. Free evaluation, 
filiated Inventors Foundation, 
lowa, Colorado Springs, CO 80909. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Descrip- 
iion. Box 392PS, Millwood, NY 10546. 


“LEARN how to offer your invention 
for sale or lease. Free Booklet Out- 


procedures royalty rates. re- 
Kessler Sales Corporation, 
OH 43420. 


-PATENTING MANUAL 
“IT’S the best of its kind on the mar- 
ket" SOCIETY OF AMERICAN INVEN- 
TORS. Contact: SELF-PATENTING IN- 
STITUTE, 1051 Clinton St., Buffalo, NY 
14206, (716) 856-8029. 


PROFESSIONAL INVENTION EVALUA- 
TION/LICENSING ASSISTANCE. Prompt, 
reasonable. Invention Marketing Div.. 
Р.О. Box 1406, Greenwich, CT 06836. 

PATENT IT ECONOMICALLY! Free De- 
tails, М. Rainer, 2008 Fondulac Rd. 
Richmond, VA 23229. 

ECREATIONAL Inventions Manufac- 
tureing. Marketing, Write: Fredburnhart. 
Box 933. Rochester, IN 46975. 


IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! 
Marketing assistance available to indi- 
viduals, universities, companies, Write 
for Kit-PS. 
INVENTION MARKETING, INC. 
701 Smithfield Street 
Pittsburgh, PA 18222. 


95 INVENTIONS WANTED 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can, help 
you. Kess! Sales Corp, C-7-1W, 
Fremont, Ohio 43420. 


“SELL US YOUR IDEA! Right now 
we're buying marketable ideas! Exciting 
details, free! No obligation. Write now! 
Monroe, 700 Walnut #2124, Cincin- 
nati, ОН 45202. 


INVENTIONS WANTED 


FREE CONSULTATION • NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
trom manufacturers seeking new ideas. For free in- 
lormation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 

field, МА 01089 (413) 737-5376 
ed Marketing Company 


West 5 
А Рев 


97 GOOD EATING 


FRONT Range Chili recipes & ti 
$5.00. Trails End Chili, Box 20: 
Longmont, CO 80501. 


98A SUN GLASSES 


PORCHE Carrera replica sunglasses: 
Guaranteed. $11.50. SUNGLASSES, 3014 
Monticello, Dallas, TX 75205. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER CONTACTS, FORK- 
LIFT CONTACTS, STERLING, Silver 
Gold Plated. Robert Leszczak, 
652 Myrtle St., Elizabeth, NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


GOLD, SILVER, coins, relics - Find 
with unique patented treasure finder 
units - None better. low prices: 
information, write: Techna, Dept. C. 
11900 Montana Avenue, El Paso, Tex: 
19935. 


[FREE Buyer's, Guide, Garrett Detec- 

Dept, P982, 2814 National, Gar- 

isna, 15041. Toll Free 1-800-527- 
401i, (Texas) 1-800-442-4889. 


FIND old coins, jewelry, gold nug- 
gets, New patented revolutionary de- 
vice, Free catalog. Gardiner, 47291, М. 
Tth Ave., Phoenix, AZ 85013. 


105 MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West, 
P.O, Box 20005-S, Salt Lake City, UT 
84120-0005. 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog —306 
pages —10,278 titles —Rush $1.00 
(Refundable!) —Research, Box 259186. 
Los Angeles, 90025. (213) 477-8226. 
VACUUM CLEANERS — "Discount 
Prices" "New" Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: ABC 
Yacuum Wai 7021 Burnet-PS, 
n, 


house, 
78757. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept, 
58, 481 Thurston Road, Rochester, 
14819. 

ROACHES get rid of them eas; 
inexpensively without poison; Bend $26 
io; Roaches, Box 67, Barksdale, TX 


105A BETTER HEALTH 


PUREST WATER POSSIBLE! from an 
appliance you can own, NAHP, 423 Mill 
St., Worcester, МА 01802. 


WATER 
gens, bacteria, 
Olexer, Dept. 108, 
Horse, Klamath Falls, OR 97001. — - 


STOP smoking; Simple, Straight for- 


ward approach. Free information, Vill- 
ell S gh Бек -Sr Monroe,” Ohio 


106 


CLANDESTINE | WEAPONRY 
EQUIPMENT NEWSLETTER. 
$2.00. P.O, Box 692, Champaign, 
nois 61820. 

MEDITATION - Re- 
Mental, Spiritual Harmony, Unique cor- 
respondence course. Free booklet, Write 
today, Secretary CFG, 1121 Rollingdell 
‘Cupertino, CA 98; 

INVESTIGATORS, Latest Electronic 
Aids. Literature, $1.00. Clifton, Box 
220A, Miami, Florida 33168. 


BECOME Ап Ordained Minister, 
Spread God Word, Free. Information: 


PERSONAL 


AND 
Sample, 
Шы 


ablish Physical, 


World Church, Box 734, Goodlettsville, 
TN 37072. 


UNIVERSITY DEGREES BY MAII 
gal, Fast, Inexpensive. Free revealing 
detalis Ci Counseling, Box 389-SP7, Tus- 


"KNOW YOURSELF. Comprehensive 
self. review, method $2.00. Review, 
304; East 6th Street, Rome, GA 30161. 


Е Time . ...... Money. Home. 
Guide to Cugiins Comers. $6.00. 
Аса, Box 3277(PS), Hollywoo 


CONSIDERING DIVORCE? Learn how 
to financially and emotionally survi 
first! Free info - Factual Publicatio: 
Box 458-Р, Marshalltown, 1А 50158. 


ROBOTICS GROWTH STOCKS, Exclu- 
sive Report Send $5.00. Millenlum In- 
vestors, P.O. Box 438, Westwood, МА 


,ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices" available, Omnidenominational, 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90354, 


106B DIVORCE 


ATTORNEYS. Winning 
$2.00. MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025-0189, 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries whole- 
sale. Terms Arranged. Lloyds-PSC, 
Rockford, IL 61104, 


а HEARING AIDS 


id G FREE! 
PRICE CATALOG F 
L] SUPER SAVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 
Ё to HALF! No salesmen. Sold b 
1 AIR MAIL оп HOME TRIAL. FREI 
Catalog. Write: MONEYSAVERS, 
| Dept. PS-7D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
L| Californi, 
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701 Silent Insect Killer Aladdin Bug Battler 
kills up to 300 insect varieties silently. Insects 
are lured into water trap and drown—with по 
sizzle or popping sound. Brochure describes 
concept. Free 


702 Modern Basement Door Leaflet shows 
how a watertight steel door will add beauty and 
convenience to your home and pay for itself by 
saving repair costs. A wonderful replacement 
for yur present wooden cellar door. From Bil- 
со. Free 


703 Brush Care This how-to folder explains 
proper cleaning and care of your paint brushes. 
It also describes substances harmful to brushes 
and explains the advantages of using B&J Brush 
Soap. Free 


704 Power Washer Literature describes the 
new Thunder Gun Power Washer. Attach it to a 
one-hp or larger air compressor and a garden 
hose to clean, degrease, or spray with an оуег- 
300-mph blast of water and air. From Briar 
Industries. Free 


705 Maintenance Man in a Сап This booklet 
provides complete information on the unique 
applications of Tri-Flow, including the toughest 
penetrating and lubricating jobs. Tri-Flow inhib- 
its corrosion and rust, displaces water, and is 
the high-performance lubricant for all surfaces 
that slide, glide, roll, twist, or pivot. From Costa 
Mesa Lubricants. Free 


706 Compact Ром/ег-Тоо! Guide This book 
tells how to get the most out of Moto-Tool as 
well as all other Dremel power tools, attach- 
ments, and accessories. It contains hundreds of 
illustrations, patterns, and projects, and is ideal 
De beginner and advanced power-tool user. 


707 Self-Help and How-To Books New cata- 
log from Enterprise Publishing offers the best in 
step-by-step how-to books for personal and 
business use, including legal, tax, advertising, 
accounting, real estate, even psychological sub- 
jects, and more. Free 


708 Wood-Finishing Secrets Concise pam- 
phlet on how to do projects you may have been 

utting off—finishing cabinets, hardwood 
loors, unfinished furniture, decks, patio covers, 
and boats. From The Flecto Co. Free 


709 Insulation Brochure Publication de- 
scribes Foilpleat Insulation, a multi-layered foil 
that outperforms fiberglass. Install it with just 
scissors and a staple gun, and cut your energy 
costs. 256 


710 Solar Greenhouse This catalog describes 
how to reduce home-heating costs by collecting 
solar energy in beautiful sunspaces. Do-it-your- 
self kits include triple-glazed, factory-insulated 
aluminum frames with bronze-tone enamel fin- 
ish. From Four-Seast Solar Products. $1 


product. 


711 HomeExercise Gravity Guiding System is 
а home exercise apparatus developed Бу an 
orthopedic specialist to help combat physical 
problems caused by occupational and recre- 
ational activities. Booklet describes it. Free 


712 Reroofing with Fiberglass Shingles This 

yourself guide from Johns-Manville de- 
scribes step-by-step procedures for reroofing 
with JM 3-tab fiberglass shingles. The guide 
includes tips for obtaining a smooth, flat job, 
and contains nailing instructions. Free 


713 Automotive Product Review This com- 
plete listing of Edelbrock's high-performance, 
fuel-economy-improving products includes in- 
take manifolds, electronic water-injection, and 
accessory items. Free 


714 Clock Building and Repair Catalog from 
Klockit shows how clock building and repair can 
be fun and profitable for everyone. Information 
is included about super new quartz and quartz- 
chime movements, dials, and accessories. 75% 


715 Recreational Vehicles Literature from 
Jayco, Inc., shows its full selection of recreation- 
al vehicles—including complete floor plans, 
specifications, and construction features for tent 
campers, fifth wheels, pickup-truck campers, 
mini motor homes, van conversions, park trail- 
ers, and three lines of travel trailers. Free 


716 Decorative Brick Brochure from K.S.H. 
Inc. Чүнү and describes this authentic-look- 
ing wall brick, which features custom corner 
pieces that eliminate the need for mitering or 
Cutting. The bricks are lightweight, fireproof, 
easy to use, durable, and economical. Free 


717 Read Faster, Remember More Leaflet de- 
scribes Learn Inc.'s Super Reading System, the 
book and cassette course that can increase your 
reading speed and comprehension by more 
than 100 percent. Super Reading focuses on the 
thinking skills of reading—not just on eye move- 
ment. Free 


718 Efficient Fireplace Operation Warm Majic 
Performance Report is a full-color, eight-page 
brochure that features Majestic’s newest and 
most efficient fireplace, Warm Majic, It includes 
photos and illustrations of the Warm Majic and 
chimney-system installations. 50¢ 


719 Industrial & Agricultural Accessories 
Discount booklet from Northern Hydraulics 
describes log-splitter parts; hydraulic pumps, 
cylinders, and controls; 3/2- to 16-hp gasoline 
motors; portable generators; trailer parts; go- 
carts; mini-bikes; and wheel parts. Free 


720 Power Hammer This colorful leaflet from 
AMCA International shows the Power Driver fas- 
tening system for the do-it-yourselfer. It's a fast, 
safe, UL-listed fastening system for construc- 
tion and building projects. 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


721 Sprinkler Systems Made Easy Pamphlet 
is loaded with helpful hints on d. it-yourself 
installation. Emphasis is оп the Perimeter Sys- 
tem, which avoids cross trenching of estab- 
lished lawns and reduces time and material 
requirements by as much as 45 percent. From 
Rain Bird National Sales Corp. 25€ 


722 Gas Heat Booklet answers residential- 
and commercial-heating questions. It highlights 
clean, economical heating (with no ashes). A 
complete line of gas heaters for every need is 
featured. From Suburban Manufacturing. Free 


723 Computer Books This catalog profiles 
and rates the level of technical experience 
required of the reader of these books published 
by Sybex. The books are available in nine lan- 
guages. Free 


724 Pickup Trucks If you're looking for a rug- 
еа, reliable, economical truck for work or play, 
look at Toyota. Its color brochure features 

sporty SR5's, deluxe long beds, tough standard 

bodi; dependable diesels, and rugged 4x4's. 
ree 


725 Security Vest This vest is worn under 

clothing for greater personal security. It's pick- 

pocket-proof, imperceptible, КНН апа 

machine-washable. Secured pockets hold credit 

cards, currency, travelers’ checks, tickets, and 

passports. A leaflet describes it all. From Travel 
afvest. Free 


726 Tools, Tools, and More Tools! All 196 
pages of this U.S. General Supply Corp. catalog 
are filled with top-name tools and supplies. 
Over 6,000 items essential for car care and main- 
tenance, interior and exterior home improve- 
ment, wood- and metal-working, and plumbing 
and electrical projects. Discounted prices, too. 
$1 (refundable on first order) 


727 Fishing Tips Water Gremlin offers a new, 
expanded second-edition Fishin’ Sinker Tip 
booklet plus an assortment of sinkers and an 
embroidered fishing patch. Booklet includes 
great tips on how to catch more fish. $1 


728 Woodworking Supplies This 112. 
full-color catalog of quality woodworkin, 
plies includes veneers, hardware, hinges, spe- 
cialty hardware, stains, books, plans, and much 
more. From the Woodworkers' Store. $1 


729 бом ent Surplus Hard-to-get items 
for hobbyist, mechanic, or sportsman are 
described in the 1982 Airborne Surplus Catalog. 
Bargains include savings of up to 90 percent on 
government surplus. El (refundable on first 
order of $10 or more) 


730 Front Spoilers Literature from Kamei 
USA depicts and describes front spoilers that 
are proved fuel savers. An application chart is 
included along with DIY instructions. Free 
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- POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES SEPTEMBER 30, 1982 
Note: Porutan Science Massachusetts address is for, Product Information only. Subscription inquiries should 
е direct to the address at the of the table-of-contents page. 
1 Please send the items checked below. | am enclosing $1 handling charge 
1 (any number of items) plus amount required for priced items. ТАМ ENCLOSING 
1 LL c eri 
опто О 706 $7.85 0 711 0 716 0 721 256 0 726 $1 $ farpricer Rams 
g 1702 o 707 0 712 О 717 О 722 О 727 $1 $1 for handling 
ї 0 703 o 708 O 713 П 718 5% 0 723 o 728 $1 
I 0 704 П 709 2% O 714 75# O 719 О 724 П 729 $1 ы TOTAL REMITTANCE 
4 0 705 D 710 $1 D 715 o 720 О 725 o 730 
Н Name (please print). 
À Address. City & State. Zip. 


! Please send cash, check, or money order made out to POPULAR SCIENCE. 


No stamps or foreign currency. 


Allow approximately six weeks’ delivery. 
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764 T à point, we stitched Till you look at the AE “The <> 
together alfa pair ofthe best-selling best sellers have a little extra aS ; 


“jeans апа haifa pair of JCPenney And that can cost you extra. >; қ 
Plain Pockets. . Plain Pockets only: costyou: $14, ұз 
. The paint is;.both feel great, fit Which pocket should you picK?!tS : 


“great; They even look alike. as plain as the pocket on your pants: 


Plain Pockets Jeans Я 3 
only at RD ка ta 


[A a К Prices higherin Alaska: Накай and Puerto: 
4 7. Also available thtaugit'the JCPenney cat 


‘Camel Lights. 
Low tar. Camel taste. 


2 ылы lie "-— —— D a L 
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Warning: The Surgeon General Has Determined десем 44” -— 
That Cigarette Smoking Is Dangerous to Your Health LIGHTS: 8 mg. "tar", 0.7 mg. nicotine av. per cigarette, FTC Report DEC. "81; 
LIGHTS HARD PACK: 9 mg. "tar", 0.7 mg. nicotine av. per cigarette by FTC method. 
“> ” 
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